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I. INTRODUCTION 

CITY OF WOOD RIVER, IlliNOIS 
CSO LONG TERM CONTROL PLAN 

A. Purpose of long Term Control Plan (l TCP) Preparation 

The primary reason for development of a CSO Long Term Control Plan 
City of Wood River, Illinois at this particular time is to fulfill a requi 
Item 9. of an Administrative Order issued by US EPA Region V 
and 309(a) of the Clean Water Act (Docket No. V-W-05-A0-16) 
of Wood River on October 6, 2005. A copy of this 
herein as Appendix A. 

Specifically, Item 9. of the above-referenced Admini<>~~r"t 
shall prepare and submit to USEPA a CSO Long Term 
of the City's financial capabilities as required by the FArlAr 

The primary purpose of the CSO Long Term 
developed for the City of Wood River is to 
by the elected officials, staff, and i 
years to come, in attempting to sign 
which occur and to substantially 
events have on the aquatic ~n,;.,,m;;'ci;.,, 

·. will ultimately be 
, written guide for use 
to follow for many 

number of CSO discharge events 
pact that CSO discharge 

The City's CSO Long Term Control Plan · developed within the larger context of 
several other Federal wate,r,.quality that directly relate to the 
combined sewer overflow ~lie; including NPDES Phase II stormwater regulations, 
management of wat~~\g~ality"b'~ ~~~etshed basis rather than lo?al basis, Total .. 
Max1mum Da1ly Loa&~(TM@,,bJ regql<;~tlons to govern wastewater discharges to rece1v1ng 
streams ratheQi!pan irt~ivi~]~I~P&LnY discharge numeric limitations, and others. This 
means that the~~§,O LT~P shouTd be sufficiently comprehensive in principle and far­
reaching · cope.~ c "':tprm with these current and future related regulations. 

~ 
..{;-;;,._ ~·,.-

In \pe'~,!ild, lll~"'CSO 'P for the City of Wood River will be a plan that documents the 
~jf~'s r~ggnilio,g,pf the site-specific nature of the City's combined sewer overflow and 

4t~it's pot~ntialij,~P,pact on the Mississippi River water quality by utilizing water-quality-based 
·,z~!,>pnt[QTWfneasu'r~s which are technically feasible, affordable, flexible enough to adapt to 

ch'ai:lging regulations or science, consistent with Federal CSO Control Policy and Illinois 
watgt~guality protection regulations, and capable of being implemented in phases. 

B. Special Conditions and Considerations 

At the time of the City's receipt of the Administrative Order, the City of Wood River did 
not have a CSO Long Term Control Plan in place, nor were any efforts to develop long 
term CSO control strategies for the City of Wood River underway. 

1-1 



The reason for this situation is that I EPA's review of Wood River's combined sewer 
system in 2002 (conducted during !EPA's process for renewing the NPDES Discharge 
Permit for Wood River's wastewater treatment plant) found that "Based on available 
information, it appears that..." the City's lone CSO outfall did" ... not have a high 
reasonable potential to cause or contribute to violations of applicable water quality 
standards or use impairment". I EPA further concluded that unless" ... information 
causing the IEPA to reverse this conclusion became available, the Permittee ... " need 
not " ... develop a plan for abating such use impairment and bringing the flows from its 
CSO into compliance with Water Quality Standards". 

-f:~~~ 
The City of Wood River was not aware of any information that had bEjcOQie available 
during the period from July 2002 to October 2005 that might causEt,)EPA'tQJi~~verse the \ 
above conclusion. However, through communications with IEP~~\Nater Qu'aJ~t~staff, it \ 
has become known that the Mississippi River in this region is,,Q,~Kside,;;~d impalr~d due to) 
exceedances in the fecal coliform standards. It is now incumbe,Q,t opJthe City of Wood 
River to develop and submit a L TCP for its lone CSO outfall, givei:li\tfiat Item 9. of the 
USEPA Administrative Order specifically requires that t~ ''t prepar§ and submit to 

'l§'lo. 

US EPA a CSO Long Term Control Plan (L TCP). ''*" 
Generally, according to published USEPA gu· 
incorporate the following minimum elements 

~qcum~ts, a CSO L TCP must 

' - {'' 

• Characterization, Monitoring, ~'i!&fJiill'ir 
(including Developm~""of a Da ·· 

• Consideration of Sensitive Area 

the Combined Sewer System 
an;a9ement Plan) ,. 

• Evaluation of Alternatives 
• Cost I Performance Considerations 
• Revisions of the CS.Q Operational Plan 
• Maximizing Treatm~t'taJ the STP 

• Development.t 'l.~!llP1'tJi~.~~bn Schedule . . 
• Development·· . " · §lruct1on Compliance Momtonng Program 
• Public R" rticip · 

In deterrtl1~!£1.,~.tl,El, ~ ~fticient approach to developing, and defini~g the logical 
elem~Jil.~S bfiJ.~. CS0iJi((Uitg'Term Control Plan for the C1ty of Wood R1ver, the extensive 
W9Jf alr~~dyl''%,~omplished by the City to control the water quality impacts of its CSO, 

,,J,9!:{ Citis~c~~ssifi~ti?n as a small system (given the City's current relatively small 
•'tltpopulal!on of;1approx1mately 11 ,300), the presence of only one CSO outfall, and the 1 
·;~'iJ,~fion as t~hether the receiving water (Mississippi River) is impaired (if at all) due to /j ~, 

nal(,![f!l conditions or other pollutant sources, were all taken into consideration. 
4{1%~;-__ _ 

Most imj:JOrtantly, USEPA CSO control guidance documents state that small 
municipalities with populations under 75,000 may not need to complete each of the 
formal steps outlined in Section II. C. of the Federal CSO Control Policy (refer to 
Appendix DO). 
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However, at a minimum, such cities are still required to develop a CSO Long Term 
Control Plan that will provide for the attainment of Water Quality Standards, and that 
does include at least the following major elements: 

• Implementation of the Nine Minimum Controls 
• Public Participation 
• Consideration of Sensitive Areas 
• Development of a Post-Construction Compliance Monitoring Program 

·*­_<{,;;:,:(c 

Since IEPA determined in 2002 (during !EPA's process for renewing th~$NPDES 
Discharge Permit for Wood River's wastewater treatment plant) that;.,l[e'~~1ty of Wood 
River's outfall did not discharge to a sensitive area, the City of W~~(l1Rive"rl:.~lieved that 
consideration of sensitive ar~as .need not be addressed in the .~·s Long Tet~Control 
Plan. However, su_b~equent md1cal!ons from US EPA have bE;l"~ tha~"SEPA stll} . , •. ~·· 
believes that the C1ty s Long Term Control Plan development pr; · ess>'Should re-exam1ne I 
the possibility of impact on sensitive areas. I 

C. Scope of L TCP 

The scope of this CS<? Long Term ?S . ~ontroll!ii!lan was di~cussed and mutually 
agreed upon by the C1ty of Wood R1ver st§!f (assrsted by the1r consultant- Horner & 
Shifrin, Inc.) and USEPA officials. This w~Gt~mplished through initial response and 
subsequent revisions to If 8.B) of the Administrative Order. On the basis of these 
discussions, the main topics hich will be addressed by this Long Term CSO Control 
Plan are: 

li&ac t~ation of the Sewer System, Tributary 
tershed, C.S.O. Discharges, and Receiving Stream 

"'f{;Y.t!i;"'~),Ti .l;!-,M0,Qjtoring of Receiving Stream and 
¥c '''~-t:,""""*~~~¥~PJ~is~harges (without modeling) 

• 

'•· ··cl3,ublic PartJclpalion 
~<'d; . C~[!,~ideration of Sensitive Areas 

~;~~I;:Ji~· Minimum Controls Implementation Status 
''Evaluation (Cost vs. Performance) of CSO Control Alternatives 
Details of Alternatives Chosen for L TCP 
Evaluation of City's Financial Capabilities to Implement CSO Controls 

• Post-Implementation Compliance Monitoring Program 
• Proposed Schedule for Implementing the Long Term 

CSO Control Plan (L TCP) 
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D. Data Period Analyzed 

Due to lack of rainfall events of sufficient intensity I duration to produce combined sewer 
overflow (CSO) discharges from the City of Wood River's sewer system, the effort to 
complete this CSO Long Term Control Plan (L TCP) had to be extended by several 
months beyond the originally-anticipated completion date of November 2006. As a 
result, data I information was originally gathered and analyzed for this L TCP during the 
first few months of 2006, generally covering the period from January 2002 to December 
2005 (where such a span of historical information was available for a ~, parameter). 

The effort to prepare this LTC:' was ultimately delayed: by the lack ~,P~O-producing 
wet weather events, to the po1nt where data for the ent1re calendaryear 2Q,Q6 did 
become available, for many of the parameters evaluated .. Ho":::Jif~r. it was"'a~~rmined 
by C1ty staff and Horner & Sh1fnn ~erso~~el that the poss1bl~~enef1t~o be ~a1~.,ed from 
the effort to gather and analyze th1s add1t1onal data for 2006 (1 ' r J;•to "refme" the 
analysis I conclusions obtained through review of the 200 ugh 2005 data) 
was far outweighed by the cost involved in tet1:mn,1Ptinn 

For that reason, even though this L TCP was 
year 2006 has been included herein, or 
believe that further analysis of 2006 data 
analysis of the years 2002 though 2005 _data 
the conclusions reached in this L TCP ;'lf~ 
2005 data. 

END OF SECTION I. 
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II. CHARACTERIZATION ACTIVITIES 

A. Sewer System Description I Operation 

The City of Wood River's sewer system is comprised of approximately 48 miles of 
combined (storm and sanitary) sewers and 8 miles of strictly sanitary sewers. These 
sewers receive flows from throughout the City of Wood River, and from the Township 
subdivision of Kendall Hills. All combined and sanitary sewer flows eventually come 
together into one 84" combined interceptor sewer which conveys flow in a ~~outheasterly 
direction, ultimately reaching a diversion dam near the Main Pump Statigtff This 
diversion dam directs normal dry weather sewage flow into a 24" pip~;(!,~\~ng to the 
Main Pump Station. From there, the sewage flow is pumped to the (@ity'~'~Wf!Stewater 
treatment plant via a 14" force main. Sewer system maps can !4,~Jfbund in ~,p_endix B 
of this LCTP. The configuration of the 84" sewer, Main Pumg~~t~tion .. t~md oth~r~ 
associated piping is illustrated by Figure 1, presented on the fdl.!.g~jp""~{page. 

""'~r;,r 
~;w 

The height of the diversion dam is set so that a maximu .· '-~~~ MG~<?f sewage flow is 
directed through the Main Pump Station and on to the wasj:ew~~r;![J:a'tment plant. As 
~tated in the City's IE_PA-approved _Combined S~~~ysft~G'f'p~i'f:Hionai _Pian modified 
m March 2003, the City of Wood R1ver has es.umi1sh~p the \ tevat1on of th1s concrete 
diver~ion dam, _containe? w~thin their 84" ~ontQ~ed&~~~~.~sewer, at the highest 
poss1ble elevat1on to wh1ch 1t can hydra~~.ally~bl;,~et~1GeJpture" flow for treatment; but 
yet NOT cause basement flooding d Y.flfl'€f~~toim e~ ts. In addition, the City's Combined 
Sewer System Operational Plan sta!~t that 413,~G ·s the maximum pumping rate that 
can be achieved with the Main Pumrf': tion, in ··· e current configuration. 

Wastewater volume in excess of 4.8 MG 10. . over the diversion dam and continues 
down the 84" interceptor -~§.wer. Downstrea'rtl"*'~f the diversion dam, a 24" gravity sewer 
carrying the wastewater tre%l:tw ent plan! final effluent is connected back into the 84" 
interceptor sewer. ~~g!r~ thafp-Q~t, t~~~84" interceptor sewer carries both wastewater 
treatment plant efflue'ljt':an~;':X-~:miBj~fhed sewer wet weather overflows (when they occur) to 
the Wood Riv~~;. Drairt~ge ,e.:n<HJ;§.Y-eB District Pump Station. The City maintains a 

.;-f , <t-~-~ ,..-.,'>?:-'+ -v":i": 

manually-operat~d bar\$.creen af the Wood River Drainage and Levee District Pump 
Station t_~?o;J?.r.?vid~fQr,{ehtgval of debris, solids, and floatables prior to CSO discharge 
into t~;~ rv'l~-~j~sslRP~}~tr~throu~h the City'_s only CSO_ out~all (Outfall A01 ). The City's 
au~horl~.§ltldll~p operate~the 84-mch combmed sewer 1n th1s manner was approved by 
m1illlinoi~foHnt~9n Control Board on April 61

h, 1995 (Opinion and Order of Illinois 
a~bllutiqn C'oj]trol~aoard dated April 6, 1995 in the matter of the petition of the City of 
~-~~WoqqfRiver lO'~an adjusted standard from treatment of overflows and bypass regulations 

at~:35;"!LL. ADM. Code 306.305(a) and (b); PCB 94-16). 
·~:;,~~, 

B. ·~:t11:}~<;Sewer System Tributary Watershed 

The Wood River Wastewater Treatment Facility not only treats wastewater from the City 
of Wood River and the Township of Kendall Hills; but also from the Village of Hartford, 
the Village of South Roxana, and BP Amoco Oil Company. However, CSO discharge 
events occurring from Wood River's lone 84-inch sewer outfall are comprised of 
combined sanitary sewage and stormwater flow collected only within the City of Wood 
River and the Township of Kendall Hills. 
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A map of the area, showing those sub-areas served by combined and sanitary sewers, 
sub-areas which directly contribute to CSO discharge events, as well as other locations 
of interest are shown in Figure 2, on the following page. The population of these areas, 
based on the year 2000 US Census data, is as follows: 

Political Subdivision 
City of Wood River 
Township of Kendall Hills 
Village of South Roxana 
Village of Hartford 

Population 
11,296 

1,050 
1,888 
1,545 

,~cit"-.~> ' 
The Villages of Hartford and South Roxana convey their waste~eter to the .Qod River 
Wastewater Treatment Plant for treatment and subsequent di~liarge~via a p"tfr:Q_p 
~tation_ owned and operated by the Village of Hartford. This Aa~~PLmp Station . 
mterm1ttently pumps an average of 1.2 MGD of . wastew ter to the Wood R1ver 
Wastewater Treatment Plant through a 1 0" force main. 

The Wood River Wastewater Treatment Plant og;~~~t\?f"S 
does experience higher flows from the 
the Hartford Pump Station, as well as from 
wet weather. 

City'sWWTP 
jurisdictions serviced by 

same areas, during 

Theoretically, none of this additionC![j£low from ~-H Roxanna directly contributes 
to Wood River's CSO discharge events+ since it1·' directly to the Wood River 
Wastewater Treatment Plant. Howeve?~reali ·. his additional flow to the WWTP could 
contribute to the volume of Wood River's · . fscharge, because this flow "consumes" 
treatment capacity of the~~ity's WWTP whicti could otherwise be used to treat greater 
volumes of combined wasfe'4L?ter from the combined sewer system of Wood River (and 
thus avoid the necessit of bYP.C!)>Sin reatment before this additional flow is discharged 
as a CSO). ··· ·· · 

The BP Amoc~~~~gmple,l,(;in Woo .. River pumps a continuous flow of 3.6 MGD of 
wastewat~rto the'i'\l¥podt~iver Wastewater Treatment Plant from shallow well 
remediatiop.ot:(;gpl~LfUi.p<lled groundwater, as well as groundwater pumped by BP 
Amocq,,tn COQjurictiofi\'with a deep well groundwater confinement project to draw down 
tlm•watei:ttable~LQ order to minimize horizontal migration of contaminants in the 

.• gfounqwate{~pff.:'s[te. All stormwater runoff from the BP Amoco Complex is collected in 
\j:)P 1woco's"ri:t~rfront property storage ponds, and this retained stormwater is eventually 
re:tt£rned from these ponds, sent for treatment at the Wood River WWTP. 

'<-.;'i'• 

''%;~~,,~, 
All wastewater and stormwater from the BP Amoco site to be treated at the Wood River 
Wastewater Treatment Plant is treated by a primary treatment train, designated solely 
for the purpose of treating the flows from BP Amoco, and entirely separate from the 
treatment train which treats the combined wastewater (domestic plus stormwater) from 
the City of Wood River's combined sewer system. 
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A flow diagram showing the points where the wastewater from the Hartford Pump 
Station and BP Amoco enter Wood River's Wastewater Treatment Plant is included 
herein, as Figure 3, presented on following page. 

Permitted average and peak flows for the sanitary (domestic) wastewater treatment 
portion of the facility are 2.5 mgd and 6.2 mgd, respectively while average and peak 
flows allowable from BP Amoco to the WWTP are 2.6 mgd and 3.6 mgd, respectively. 

As stated previously, sanitary and stormwater collected only within the ~\tV of Wood 
River and the Township of Kendall Hills directly contributes to CSO <:!~,c~,~rge events 
occurring from Wood River's outfall. The area within Wood River's,,corporat~.boundaries 

'" consists of a total of approximately 4,168 acres. The basic ian··· q ... ,.QS~s··.·w .. ithi~~t~ area 
1
1 /can be seen in the City of Wood River's 2006 Zoning Map sh,gfn on ~igure 4,'"'~ 

" 1' presented immediately following Figure 3. The percentages of! e '• i~ that each zoning 
area covers are presented in Table 1, on Page 11-5. 

%1;;:¥-·· 
';;~~~ 
~ ~~~~"· 

Nearly 16% ?f the .city of Wood River ~s served by separ~ 5!j.~!er and sanit~ry 
sewers (not 1ncludmg the BP Amoco s1te). The.li~':.a~iJS 1n~j,ude pans of the following 
zoning sections: Multi Family 5, Multi Family 1ilfSingl'eJfamii'~R1, Single Family R2, 
Community Business, Highway Business, an~£,~usip~§.~.~rR',Using the "Rational 
Method", the percentage of the total stor!)]Yati3h;.lh,IJP~otfwhich·is prevented from entering 
the combined sewer system due to SE;~J:Ja'~t~!i~torm)~ewers and/or detention basins, and 

"{~'-# "'~, 'f,;:•<-:, 

thus prevented from contributing to.,$8"0 dischaie 'fiQy~s, is 26%. 

By dividing up the City's combined sew ste~n the same manner as the City of 
.~-

Wood River Sewer Maps are organized (se_{l,.A$pendix B of this L TCP), then 
determining the areas of E;C!Ch zoning categ~fy within each Sewer Section, then 

~" 
determining the areas curretJ,!Iy served by separate storm sewers, and then applying the 
"Rational Method", ~~~~~stimaf~,,'l~Jl~·nt of stormwater run-off entering the combined 
and separated sewef,~Yst~lf,}.in e;a.-\if!"Sewer Section was determined using a one-hour 
three-month r.~tnfaii'!!'Jt~.,'lsityilii!;The one-hour three-month rainfall intensity for Madison 
County, Illinois as,repo·ii!~CI by the Midwest Climate Center is 0.81 in I hr. This recurrence 

"fbi7'" m 
interval qMgree ni04,1hs'~ps chosen because theoretically an event of this recurrence 
will oc,curft>)]'~avexS!ft~Jf~JJr~times a year. Thus, by designing to this level of control, it is 
assume,g that;CSO'regulations for the demonstrative approach of a target of an average 
gf~four ohit~ss''Q9,P events per year will be met. The duration of a one hour rainfall event 

,•was c~.oserr;.,q,n tne basis of USEPA recommendations presented at a workshop on CSO 
LTCRs'for small communities held in Columbus, Ohio on September 19th, 2006. 
'--~;~~~tp"·,- .,. 

Usiri'g,!he above-described method, the percentage contribution of stormwater runoff 
entering the combined sewer system for each zoning area was calculated. The results 
of this calculation are presented in Table 2, on Page 11-5. This analysis reveals that 
approximately 35% of stormwater run-off develops within the Single Family zoning 
areas. However, Business and Industrial zoning areas are also significant contributors. 
It is important to note that this calculation excludes areas which are largely undeveloped 
(see Figure 5, Sewer Sections 22- A, B, C, D, E, and F on the following page), 
assuming all new development will require separate storm and sanitary sewers. 
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This data was then used to compare the amount of stormwater run-off entering the 
combined sewer system within each sewer section by utilizing a ratio of the amount of 
run-off entering the combined sewers to the total acreage of the sewer section. Again, it 
is important to note that certain zoning areas are largely undeveloped, and are not 
included in this calculation due to the assumption that all undeveloped areas would 
require separate storm and sanitary sewers (see Figure 5, Sewer Sections 22- A, B, C, 
D, E, and F). 

The results of this analysis can be determined from Figure 5 by reviewin~each Section 
of sewer analyzed and the above-described ratio. This review reveals tQ,a:fl'Sewer 
Sections 10, 12, 13, 14, 15, 17, and 21 are the highest contributors o,f~t~rmwater. 
Historically, hydraulic problems within the Wood River sewer syst lt'lave' en further i 
concentrated in two areas. often creating localized flooding. I · 

-~~ 

One of these problem areas has been along Madison Avenu • e~ftfeavy rains cause 
roadway flooding due to backups of 60 to 65 inlets to th51 sewers stem. The second 
area has been around the intersection of Central and Ha,.t · rne r~~. where surface 
flooding and basement backups into 300 homes has ocd'8· '.r;iog neavy rains. 

~ 
Total storm water runoff into the combined s~eO!hg th 'Ration; Method" and a 
design storm of one-hour three-month rainfal~!en~~:tB:·~ MG. lt. is assumed that if 
capac1ty for storage or treatment was mage avaJJable for"19J75 MG. th1s would reduce 
the overall average of CSO discharg~~"Vgfii:· ~~r to four or less. This assumption 
is further supported by information Pk~·sented 1 ecli.Qllii.C. of this LTCP. 

~~' 
·~. 

Altho~gh approximat~ly 2.5 MGD of ca'J:i'\<ti,tY af~ e Wood River Wastew~t~r Treatment 
Plant 1s currently available for treat1ng wet'We;;~tner flows, 1t does not s1gmf1cantly reduce 
the volume of runoff for w!JjJ:h Gapacity mus~ made for through the implementation of 
this L TCP. .,.,\\~; •• 

,~~J~'i!:~'-.... "-[~~~--- ill 
All calculations useditcfcharacte'rize.(the sewer system and stormwater run-off flows 
using the ~~ti~~.al M~l!J,?~~gs'~J1Jr!rs detailed break? owns of e~ch contr!buting zoning 
area 1n lndlvldual'$ewer{;gJap sect1ons, can be found 1n Appendix C of th1s L TCP. 

' 
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Table 1 -Acres Covered by Each Zoning Section and Percentage of Total Area 

Acres Percent of 
Zoning Area Covered Total Area 

Mobile Home 11 0.3% 

Multi Family 5 27 0.6% 

Neighborhood Business 33 0.8% 

Downtown Business 43 1.0% 

Two Family 58 1.4% 

Community Business 123 2.9% 

Multi family 4 131 3.1% 

Business Park 171 4.1% 

Single Family R1 290 7.0% 

Conservation/Recreation 331 7.9% 

Highway Business 470 11.3% 

Agricultural 553 13.3% 

Single Family R2 953 22.9% 

Industrial 974 23.4% 

Table 2 - Percent Contribution of Stormwate 

Zonin Area 
Agricultural 
Business Park 
Mobile Home 
Conservation/Recreation 1.0% 
Multi family 5 .•. 
Neighborhood Busines·~:,z,,,, 
Multi family 4 
Downtown Busin' s 3.3% 
Two Family 3.8% 
Commuf!i!Y.Jlpsin 5.6% 
Single,Fa'lriii~R'1 14.1% 

e')'li.:, -· .. ~·~·, 

Hi~hw~Yo,Busiii~e~ 19.7% 
single Fa" · 2:~e, 21.5% 

+-'11-';fdif'" '~f}fu 

.};Industrial 'lljl, 23.8% 

.-~ ~ . 
·- ~::->x_, _,_,:~:~FrY- -,~fi:~'· 

"Ct:~;;•;fiV Characterization of CSO Discharges 
~~<~~it,\ 

Data oi) ... the frequency and duration of CSO discharge events collected by the City of 
Wood River between January 2002 and December 2005, for the purposes of NPDES 
Permit reporting, was evaluated by Horner & Shifrin. On average, the City of Wood 
River has had 29 CSO discharge events per year, with approximately 18 events 
occurring May thru October and 11 events occurring November thru April, during the 48 
month period for which data was analyzed. 

11-5 



Historically, May has had the highest number of CSO discharge events, with an average 
of 4 events per month; followed by June and August, with an average of 3.25 events per 
month. December has the lowest amount of CSO events, averaging one event per 
month. The average duration of a typical CSO discharge event was 3.6 hours, with a 
maximum duration event of 20 hours occurring in May 2004. The overall frequency and 
duration distribution of the 29 CSO discharge events occurring between January 2002 
and December 2005 is presented in Table 3, on Page 11-7. 

Data on the parameters typically used to assess the potential water 
CSO discharge events, taken from the City's NPDES Permit 
from January 2002 to December 2005, was also compiled and 
Shifrin, Inc. However, the data collected for periods before Jul . 
in this evaluation, due to the fact that only one sampling 1\tll·,c;ct\eu rln· .. m~•·' 
Wastewater Treatment Plant effluent connection back into 
existed prior to July 22, 2002. Data from this one sam 
non-representative of the quality of the CSO discharge'"'"'''"·-
used for analysis consisted of both wastewater 
sewer overflows. 

uded 
of the 

Using only the data then from July 2002 to o~•1<.e1 
concentration in the CSO discharges 81 
563 mg/L. The average TSS 

the average BOD 
3Wiliax.iml m concentration of 

discharges was 186 mg/L, with 
a maximum concentration of 790 
1,214,522 (No./1 00 ml), with a 
(No./1 00 ml). Statistical calculations 
typical contaminant loadings per cso a"'>nt. 

event was 2,716 lb, whil e typical TSS I 

coliform count was 
.1;fr.rm count of 11 ,000,000 

using this data to determine 
resulting typical BOD loading per 

per event was 5,864 lbs. 

The ~verage a.nnuCJ,I!~~p disc~~fgel~~ws and loadings were computed by Horner & 
Sh1fnn, Inc. us1ng da~~·g<!t\l~;ed'b,~W,een January 2003 and Dec~mb.er 2005. Data 
collected befo~ •. 2003\t?~.~m~~''Utllized due to the data collect1on m 2002 not 
spanning an ent~~~ yeaJti(l:lue to the reasons discussed above). Using only the data from 
2003, 20Q:'I;. and 2QQ,5, !hi$! estimated average yearly CSO discharge flow was 252.2 
million, gallgfls~J<Jlfitl¥;~¥~(~ge BOD and TSS loading were estimated to be 153,000 lbs 
per yeac alia~39,00011bs per year, respectively. 
-'"'*'ejt' '-;~~i'<:,,_ -~~~~ 

,J!f;'should 6ei'&iil,ote'l:l)that these values only give a general idea of the characteristics of a 
··;;4~sq,!9ischafg~,event. This is because the ~ata analyzed consists of only one sample 
p~[~SO discharge event. The parameters m which these samples are tested can vary 
wiae!): between CSO events, and over time during a single CSO event due to factors 
such''i!i§;season, time span since last rainfall, intensity and duration of rainfall, and time 
elapsed between start of CSO discharge and sample collection. 

Average total CSO flows, BOD loading, TSS loading, average and maximum BOD and 
TSS concentrations, as well as average and maximum fecal coliform counts are 
presented in Tables 3 through 7, presented on Pages 11-7 and 11-8. 
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Data from NPDES Permit reporting and additional data provided by the Wood River 
Wastewater Treatment Plant can be found in Appendix D of this L TCP. All data 
analysis that support these findings, can be found herein in Appendix E. 

D. Characterization of Receiving Stream 

Water quality standards in the stretch of the Mississippi River around the Wood River 
CSO outfall (defined as segment J-05) are promulgated by the Illinois Polll.)tion Control 
Board and approved by USEPA. According to the latest USEPA-appro¥"'(tl'water 
Quality Report in 2004, the assessment of this stretch of the MississigploBJver showed 
both impairment of the Fish Consumption Use due to PCBs, and imp~irmeht of the 

~ .,.~~1<1-", 

Public Water Supply Use due to manganese. However, the m2feirecent IE,Water 
Quality Report (submitted to USEPA in mid-April2006), is still ···"'aitin approval!bY 
USEPA. -

---~-"':c • -

It is of particular significance for Wood River's _cso ~ T~i:l::t~~?pm'~R~ that t~is y~t-to­
be-approved 2~06 Water Quality Report_ also lists Pnma~~<?o~q~~e·to be ;mpa;red 
due to fecal_ coliform. _The add;llon of Pnmary ~~~l.i!. Us~!,ij)Palrment to the 2006 I EPA 
Water Quality Report IS reportedly due to a ~re restg.clive'f~.~sessment methodology 
which had the support of USEPA, and thus tli 00 · ~Jer Quality Report is 
expected to obtain USEPA approval. · 

Table 3- ~ thru December 2005) 

Year 

2002 

2003 

Number of Events 
(May- (Nov.-
Oct. April 

21 

12 

11 

Number 
Of 

~Events 

2.8 

2.9 

2.6 

3.0 

2.7 

Maximum 
Duration 

of CSO Events 
hr 

16.0 

7.0 

2004 21 9 4.1 3.4 3.9 20.0 

2005 17 9 3.5 6. 7 4.6 16.0 

Average 18 ".; •. 11 29 3.4 3.9 3.6 

-~~f.~'~:·-____ >- -~~ ,_ 

Table 4- CSO Ay~rag.~1k:~~~j,~lljn BOD & TSS Concentrations (July 2002 thru December 2005) 

·,:<~W~x_e~~~-' -~"""~~:ximum Average Maximum 

.;~ffjX• '!~9,[ll [BOD] [TSS] [TSS] 
- .,;c· ;;,in CSQJ?. in CSOs in CSOs in CSOs 

Year. -•f~JF (mg/C!)ilA.. (mg/L) (mg/L) (mg/L) 

2002'' 

2003 

2004 

2005 

Avera e 

68 

107 

60 

88 

81 

330 

563 

189 

339 

200 

224 

122 

198 

186 
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Table 5- CSO Maximum Fecal Coliform Counts (July 2002 thru December 2005) 

Maximum Fecal 
Coliform 

Year Count (No./100 ml) 

2002 3,050,000 

2003 11,000,000 

2004 7,500,000 

2005 5,900,000 

Average 

Table 6- CSO BOD Loading (January 2003 thru December 2005) 

Estimated Annual Estimated Annual 
Total CSO Flow BOD Loading 

Year (MG) (1000 Lbs.) 

2003 177 93 

2004 299 

2005 281 

Table 7- CSO TSS Loading (January 2003 

Year 

2003 

2004 

Estimated Annual 
Total CSO Flow 

177 

299 

The regulation wh~c~~~~;;~~~~ 1 Standards for Primary Contact Use is 
found in the Illinois Regulations Part 302, General Use Water 
Quality st,,nrl:C!rrl t:~;~~l!;~~~~ of this L TCP). The General Use Water 
Quality St<mdlaY<I~o.~>ec:fibJ:J~1'2 1 that during the months of May through October, 
fecal shall not exceed a geometric mean of zoo per 100 !!:} 
based samples taken over not more than a 30 day period, nor shall 
more1tb;;m samples taken during a 30 day period exceed 400 per 100 

-~;?'~!;~) ~~~(:·~-
,:~£!'?" -.:;,i_;_~ 

<?;r,he I.Qrie W'g~q,River CSO outfall discharges to the Mississippi River at River Mile 
i:Q8f6b. Dail/samples of river water are analyzed to characterize source (raw) water by 
Amer[can Water Company (AWC) at their Alton Intake (upstream of the CSO outfall, at 
river 'IT\iJe 204.2, feeding the Alton Water Treatment Facility) and at their Choteau Island 
Intake (downstream of the CSO outfall, at River Mile 192.0, feeding both the Granite City 
Water Treatment Facility and the East St. Louis Water Treatment Facility). Fecal 
Coliform data on raw water from these two intakes was obtained and evaluated by 
Horner & Shifrin to develop baseline receiving stream water quality between January 
2002 and December 2005. Raw data from AWC's sampling and testing of their Alton 
and Choteau Island Mississippi River source water intakes can be found in Appendix G 
and Appendix H, respectively, of this L TCP. 
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The geometric mean, calculated per month during the months of April thru October, as 
well as the percentage of samples over 400/100 ml for the Alton and Choteau Island 
Intakes can be seen in Table 8 and Table 9 (presented on Page 11-10). The shaded 
areas in these Tables show values which exceed Illinois Pollution Control Board 
Regulations Part 302, General Use Water Quality Standard, Section 209 Fecal Coliform 
limits. Spreadsheets used to calculate this data can be found in Appendix I of this 
LTCP. 

As shown in Table 8 and Table 9, between the months of May thru Octob r in 2002, 
2003, and 2004, the geometric mean of the fecal coliform samples for al onths 
exceeded I EPA Water Quality Standards at both the ~lton and Chotea· ... ,sland Intakes. 
However, in 2005 ~his trend see~ed to change ~ran:atiCaTiyaflhEfJ':~\i,e~wifnonly 
two exceedan~es 1n the geometnc mean, occurnng 1n June an~~ctober. Lo~.~ values 
of the geometnc mean were also seen at the Choteau Island. .take 1n 2005, but;;<:~ll 
values were still above 200 per 100 ml. 

"' 
The second element of the fecal coliform wat~r quality t\t~n~,g (thatli!il9 ~ore than ten 
percent of samples exceed 400 per 100 ml) 1s a much m ~!:Jlt,requ1rement to 
meet than a geometric mean below 200 per 1 O~~Dat . le'<8 an.d Table 9 show 
that, over the past 4 years, th1s standard has .Gilly bee.n. me 1ce; both t1mes occurnng 
at the Alton Intake in 2005. This data clearlt(~CLOW~'~tp? wnois Pollution Control . 
Board's General Use Water Quality Sta~ggrd fo~~cal coliform has not been atta1ned 1n 
the Mississippi River during the time !l;.~me~al ze,~, either upstream or downstream of 
Wood River's CSO outfall. /"'i' " 

Comparison betwe~n Tab.le 8 and Table~oe~ ply that Mississippi River fecal 
coliform concentration typ1cally 1ncreases beJll)l§en the Alton and Choteau Island Intakes. 
The monthly geometric me_qJl at the Choteau'ffSiand Intake is higher than the upstream 
value at the Alton Intake n€a~.Y 75% of the time during May thru October between 2002 
and 2005. However;1s;iJ,,;;;hould"b§,notee$that it is highly unlikely that this increase in fecal 
coliform concentratioq;,oet\y§en tne"'e;lton and Choteau Island Intakes could be attributed 
entirely to the \i¥90d RT\6er QSQ;plJtfall. Data from the EPA database Envirofacts shows 
that there are fiV~s~PDl~J~tpermifted dischargers between the Alton Intake and the Wood 
River CSO outfall~11.1l:nd nWie NPDES permitted dischargers between the Wood River CSO 

•;o\>·'~~:0~~'•, _ V,\;_' f;'~;\ 

outfall~na!lp.e'\Gil,\?J.fil.~i:!*4sland Intake. These NPDES permitted dischargers, along with 
their asl?gciat~g SfC"""code, SIC business description, discharge description, and 
di~,Char.g'e~[g,cafro~q,,are summarized in Table 10 and Table 11, presented on Page 11-12. 

/e.lso, F!gure;§, on,the following page, shows the locat1on of AWC's raw water mtakes, 
'•tt]!Oll/)(98d Rive(;CSO outfall, and other NPDES permitted discharge points of interest in 
Uie;~rea of Wood River's cso outfall. 
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Table 8- Alton Raw Water Intake Fecal Coliform Data (2002 thru 2005) 

May 
June 
July 
August 
Sept. 
Oct 

Geometric Mean 
2002 2003 200,;,4-=:.:o 

May 
June 
July 
August 
Sept. 
Oct 

*Note: Shaded areas show values which exceed I PCB Regulations Part 302, General Use Water Quality 
Coliform. 

Table 9 - Choteau Island Raw Water Intake Fecal Coliform Data (2002 

May 
June 
July 
August 
Sept. 
Oct 

*Note: 
Coliform. 

Another factor that influences water ci'l'l'~li1Y betw~"en the Alton and Choteau Island 
Intakes is the convergence of the Missoo'ti~~iv,~l13nd the Mississippi River, which occurs 
approximately three river);!liles upstream bf~lj'~""Choteau Island Intake. This confluence 
introduces pollutants froni~$~urces in the Missouri River to the relatively cleaner 
Mississippi River, well a~il;u;;reases~e volume of the Mississippi River. In order to 
actually quantify · this""cf;J,~V~!igl3nce has on water quality, samples of the 
Missouri River wou ~fqalyzed and average river flows determined. Water 
quality data · ... the · uld then need to be compared with the water quality 
data from the to define the pollutant loads carried by each River, and the 
com quality following convergence. Such an effort is beyond 
the SCC>PEJ'ti 

ci)j~~t use a .. ba;:~ci~~;~~o~c~~~ e~~~~~g~hse o:e~~~i~~~!i~=~:u~~vi~rt~~uld 
'<~t:i;!1~g,is!ippi directly downstream of the Wood River CSO outfall during a CSO 

disgbarge event. This requires the use of daily river flow values, NPDES Permit 
repO'rtiqg data (including amount discharged, estimated duration, and fecal coliform 
count for the CSO discharge event), and upstream fecal coliform counts from the Alton 
Intake. Although this approach has to be based on many assumptions (including that no 
additional sources of fecal coliform enter the Mississippi River between the Alton Intake 
and the Wood River CSO outfall, that one fecal coliform sample is representative of the 
entire CSO discharge, and that the operations staff's estimates of duration and flow are 
reasonably accurate), some useful results might be obtained. 
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Analysis based on the above-outlined approach and assumptions for the period between 
September 2002 and September 2005 reveals that, on average, Wood River's CSO 
discharges could increase fecal coliform levels in the Mississippi River by 1,697 per 100 
ml. The maximum increase in fecal coliform levels in the Mississippi River due to a 
Wood River CSO discharge event was estimated to be 11 ,288 per 100 ml, while the 
minimum was estimated to be 3 per 100 ml. 

It is important to note that the data used for this analysis ranged between .~eptember of 
2002 and September of 2005 for which both estimated fecal coliform re1~~se from a 
CSO discharge event and fecal coliform samples at the Alton Intake ~~~~,available. 
Mean daily stream flows between September 2002 and September 2005\vere obtained 
from the United States .Geological Service (USGS) for the Graf~~n11illlinois u!$~f-rmy 
Corp of Eng1neers Stat1on No. 05587450. .II' .Jr, ' .. ,,c ,,,;,_f/i:/'~-

Data obtained from the USGS online database can be found in Atfpllndix J of this 
L TCP. Data from NPDES Permit reporting, and fecal dqJlfq~,mdata~f[.<;>~m AWC's Alton 

• • • --',;¥ - -~~~-:- -- 'i'-;?_, 
Intake, can be found here1n 1n Appendix D and AppendiX G~··~~sgect1vely. Spreadsheet 

""'"- ~,~-''-'"'~?;$,. 

calculations to support the findings presented ab an t5~Jpohd'in~Appendix K of this 
LTCP. 11:.· 

' . _,_,._-, __ .... 
Mean velocity data was also obtained for_!~.~ ·. i~~l~slppr'Ri~er at Grafton, Illinois 
between 1986 and 2006, using the U~G?"6~e"d~~~base (see Appendix J of this 
L TCP) .. Th1s data was averaged to,g~ta1n a me"~ st~m veloc1ty .of .2.~ ft I sec. 
Neglecting the effects that the converg~pce of tH,.e M1ssoun and MISSISSIPPI R1vers may 
have on the velocity of the Mississippi Ri¥er dovtrtstream of the convergence, the time 

~-,_ -~f 

needed for releases during Wood River CS~~stharge events to reach the Choteau 
Island Intake would be apJlroximately 4 hours"'( see Appendix K of this L TCP for 
supporting calculations). " .. 
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Table 10- NPDES Permitted Discharges Upstream of the Wood River CSO Outfall 

Map Facility SIC SIC 

:ode Descrietion 

Alton Steel 3315 Steel Wire Draw & Steel Nails 

2 Dynegy Midwest 4911 Electrical Services 

3351 Rolling, Drawing, and Extruding 

3 Olin Corporation 3398 of Copper Metal Heat Treating 

3482 Small Arms Ammunition 

Sewage Systems 

5 Koch Nitrogen 4226 Special Warehousing & Storage 

Table 11 - NPDES Permitted Discharges Downstream of the Wood 

Map Facility SIC SIC 

8 Premcor Refining 5171 Pet~~~. Bulk Si~tt~~~~. Group 

9 Conoco Phillips 2911 

National 
10 Maintenance and 3751 

Repair ~' 
11 Koch Pipeline 

~' -~,,,,, 
AL .. · 422 ~~'· 

12 Explorer Pipeline'f!J~~t~ 4g.1$ii''' "ir,ffi:l!Hefined Petroleum Pipeline 
~~, 

13 Conoco Phillips "~*h~ 
Petroleum Bulk Station & Terminal 

Lubricating Oils & Grease 

14 East Alton WTP 4941 Water Supply 

Discharge 

Condensed cooling water; 
Intake screen backwash; 

Activated carbon 

Discharge 

Treated process, sanitary, and stormwater; 
Stormwater 

Treated process, sanitary, and stormwater; 
Stormwater 

Stormwater; Barge list water; Dry dock water; 
Stormwater 

Hydrostatic testing effluent; Stormwater 

Waterdraw; Hydrostatic testing effluent; Stormwater 

Hydrostatic testing effluent 

Treated groundwater 

Discharge 

Mississippi River 

Mississippi River 

Wood River, Mississippi River 

Old Wood River Channel, Trlb. To 
Mississippi River 

Discharge 

Unnamed Ditch Tributary to 
Mississippi River 

Mississippi River 

Mississippi River 

Tributary to Retention Pond, 
Mississippi River 

Cahokia Canal Tributary to 
Mississippi River 

Cahokia Diversion Channel 
Tributary to Mississippi River 

Cahokia Diversion Channel 
Tributary to Mississippi River 



E. Data Period Analyzed 

Due to lack of rainfall events of sufficient intensity I duration to produce combined 
sewer overflow (CSO) discharges from the City of Wood River's sewer system, the 
effort to complete this CSO Long Term Control Plan (L TCP) had to be extended by \) 
several months beyond the originally-anticipated completion date of November 2006. 
As a result, data I information was originally gathered and analyzed for this L TCP 
during the first few months of 2006, generally covering the period from January 2002 
to December 2005 (where such a span of historical information was available for a 
given parameter). 

"· The effort to prepare this L TCP was ultimately delayed, by the lack ·· f CSQ-producing 
wet weather events, to the point where data for the entire ca1~1\r y~ar 20~~,did 
become available, for many of the parameters evaluated. l:;lowever,,Jt was "~'ifr 
determined by City staff and Horner & Shifrin personnel thaiftt1_~. gq:ssible benefits to 
be gained from an effort to gather and analyze this aa_ffor 2006 (in order 
to "refine" the analysis I conclusions obtained th of thE)gyears 2002 
through 2005 data) was far outweighed by the cost ·. ~ffort. 

For that reason, even though this L TCP 
from year 2006 haS been inClUded nAr'Ain 

do not believe that further analysis of 
from the analysis of the years oui~~~~O( 
enough to alter the conclusions 
2002 through 2005 data. 

END OF SECTION II. 
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mid-2007, no data \ 
, H & S personnel )' ~-

revealed any differences 
which would be significant · 
from the review I analysis of the 



Ill. MONITORING I MODELING ACTIVITIES 

Additional sampling and analytical testing of Wood River's CSO flows, as well as the 
Mississippi River in the vicinity of the City's CSO outfall, were completed in order to 
more accurately assess the potential affect of Wood River's CSO discharges on the 
Mississippi River. Sampling, testing, and monitoring was completed based on the 
EPA approved "Proposed Sampling Plan for Characterization of the Mississippi River 
and CSO Discharge Flows for CSO Long Term Control Plan Development", as 
revised in September 2006, which can be found herein as Appendix L. 

Sampling of the Mississippi River was completed both during dry 
discharge events at designated locations upstream and down"trc>,;r:r 
outfall. These areas are approximately at points 0.5 mile 
outfall, and 0.4 miles downstream of the CSO outfall. 
sampling locations are included herein as Appendix M. 

Mississippi River sampling during dry weather 
the sampling period in order to obtain a baseline level 

r the course of 
River 

samples were taken from approximately one 
through the use of an extension device. 
occurred in conjunction with CSO sampli 
Samples of the CSO discharge flow a ,.,._,.,,~, 
intervals for the first three hours of cs'&"l' 
hour to the end of the event. 
outfall through the use of a sampli · 
treatment plant effluent also rli"r'h:o. 

sampling apparatus as well as the 

the water 
;sissippi River also 

discharge events. 
r.twF>r" taken at one-half hour 

and once an hour from the fourth 
i<=:rh::~1rn" are taken from the CSO 

im•nn•-t:or,t to note that wastewater 
Pictures showing the 

of the outfall are also included in 

Appendix M. ,~\,,., .. 

The parameters fOf,ii1«Qich all~ey~mpl\a;>J<Were analyzed is BOD, COD, fecal coliform, 
total nitrogen, and"f)]'6s)),:tQ[OtM~Siffow measurement device was also installed 
during the sa!JJPiing"'~ri2$Jfi'n~~.{;.~t3'r to get more accurate readings of CSO flows and 
total discharge'l<:!mour(,t§YThe following sections describe the results of this 
characterization'g_ffort."~. 

,':~~ ,;sq~~~\~t~}~~i.S~~,~~~;;,~ ~,~ 
A. ·"';c;,,,Mis~il>sippi•River Monitoring Results (Dry Weather) 

,,Jilt'"' "'~~i\t;.- 'J.,;~t;~:;'._ 
l*f;,.'~As reguire(b1JY Ytiie sampling plan (Appendix L), samples were obtained from the 
''i'~~jltli§.~fssippil~i.ver and the Wood River Wastewater Treatment Plant effluent during dry 

"w~Jjther on three separate occasions to obtain a sense of the baseline for the 
pCliiY!Fints of interest. Sampling during dry weather was conducted in the same 
locations, using the same procedures, as that during wet weather. Results of these 
three sampling events, and associated averages can be seen in Table 12 on the 
following page. 
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Table 12 Mississippi River Monitoring Results (Dry Weather) 

Sam[:>ling Event #1 -- March 20, 2007 
Upstream Final Effluent Downstream 
(10:30 AM) (11 :00 AM) (10:40 AM) 

TSS (mg/L) 127 7 152 
Nitrogen, Ammonia (as N; mg/L) 0.27 < 0.1 0.27 
Phosphorous, Total (as P;mg/L) 0.513 0.859 0.522 
BOD (mg/L) <5 5 <5 
Fecal Coliform (CFU/1 00 mL) 810 6100 140 

Sam[:>ling Event# 2 -- March 27, 20Q}; 
Upstream Final Efflu'El' 
(11:45 AM) (12:12 PM) . 

TSS (mg/L) 155 8 
Nitrogen, Ammonia (as N; mg/L) 0.37 0.24 
Phosphorous, Total (as P;mg/L) 0.227 
BOD (mg/L) < 5 
Fecal Coliform (CFU/1 00 mL) 160 

TSS (mg/L) 
Nitrogen, Ammonia (as N; mg/L) 
Phosphorous, Total (as P;nig/j,) 
BOD (mg/L) '"";,. 
Fecal Coliform (CFU/100 mL) i~:.~ ,,;;1 

<5 
175 

<5 
21800 

Downstream 
(12:00 PM) 

62 
< 0.1 
0.169 

<5 
390 

!• ... _ ·~\~~~:;\ti);\;0::$•1 
Overall Average:?":'of Mississi[:>pi River (Dry Weather) Sam[:>ling 

TSSJmJJ~):t;(\:ie.:;;::~;~;~:·,~~~ Upstrea~ 14 Final Efflu;_;t Downstrea;21 
Nitrog~p, Ammonia (as·N;'mg/L) 0.25 < 0.1 0.2 

.·tffhosphqJil.us·,\r91-~l (as P;mg/L) 0.28 0.7 0.3 
. ,:)•'BOD (mgib),.,_ ··~·~· < 5 5.0 < 5 
_ Fe9.al:Coliforiit(CFU/1 oo mL) 375 9967 230 
'·(~~:~f4ogrJ~Y '\.---

A'sr.g;:m be seen by the data presented in Table 12, most of the parameters that were 
anaiyf:~d vary widely not only between sampling events, but between the samples 
taken "upstream and downstream of the outfall. The variation in the parameters 
reported here between sampling events is expected since many factors can affect the 
water quality of the Mississippi River on any given day, including rain events and/or 
discharges from other sources many miles upstream of Wood River, Illinois. Large 
discrepancy in the parameters between upstream and downstream samples taken on 
the same day is less expected due to the relatively short distance between the two 
sampling points (approximately 1 mile), and the low impact expected from the Wood 
River Wastewater Treatment Plant effluent. Proximity of the sampling points to the 

111-2 
I 



bank of the river may be a cause of some of the wide variations seen between the 
upstream and downstream samples due to a shallow depth for sample collection and 
possible stagnancy. However, this was unavoidable since sampling procedures for \ ~ .. r· 
both wet and dry weather sampling events need to be consistent, and it was deemed • ··· t 
dangerous for WWTP staff to retrieve samples from a boat in the middle of the river ) 
during a rain event 

Another issue worth noting about the data shown in Table 12 is that there are two 
instances where samples taken upstream of the outfall contain higher -~~~~Is of 

,<!,."!;1,-

pollutants than that seen in downstream samples. This is generall~k,QPlif!xpected 
since the Wood River Wastewater Treatment Plant effluent disch~rges fd.'\t\;!e river 
between the upstream and downstream sampling points, and )PJJS adds to'tt:!~. 
pollutant loading. Again, this is possibly due to the location pi!sampl~ collectloiJ. 
proximity to the bank. · 11{/,i" • 

.,. ";Jov 

Obviously, more sampling events would have yielded ·~Jm:q,r;,~~ccUl:~J.~ picture of the 
average pollutant levels in the Mississippi River. Howev~r, tt]~lQ,jj~fcbllected is useful 
to compare to the pollutant levels found in the ~i.l{~~"~uring}~efwEl'ather events, which 
is discussed in the next section. All analysis4r'eportsjand ctJ?in of custody information 
for the dry weather sampling can be found·i'""' eri'aix N,.\\lpile the analysis of this 

. ~ 

data can be found in Appendix P. 

B. CSO Discharge and Miss~~,.~~~ MO:qjtoring Results (CSO Events) 
,~,~~~- .,, 

As required by the sampling plan (ApPendix L~jl'samples were obtained from the 
CSO discharge during wet weather on tnre"~';?e'parate occasions to obtain a better 
understanding of the pol(yJant loads of the BSO discharge and how they can vary 
over the duration of the CSQ.event, as well as the pollutant loads in the Mississippi 
River upstream aQ,Q';.Q..Qwnstreg[ll ofJije outfall. The goal was to ultimately get a feel 
for the impact thaf~.o'oct;;.,Jii::'er's;;Q$0s may have on the river, as well as a reference 
point in detec,mining'it'IPoJLlltaot~Jpads to the river are reduced due to implementation of 
this CSO L TC!i;~SaniBiirig during CSO events was conducted in the same locations, 

-""'"',·-- '"'4 
using t~~:s~e.me pr,~ged~~,es, as that ~uring dry weather. Samples were taken at 
appr,pxlmeJ.eiY:KI}aJ!,J)s>JJrmtervals dunng the f1rst three hours after a CSO event began, 
a~d··a,~i9ne'llj:9.ur mfervals after that until the end of the CSO event. Results of these 

}hree samplil1g1.~vents can be seen in Table 13 on the following pages. This data is 
graphicall\,'!n:!pi'esented in Figures 7, 8, and 9, directly following Table 13 . 

.;•0-<;:,· ~-"''""-

,,,;~-~~~;., V(~ 
T.tie' information presented in Figure 7 for the sampling event on March 30th, 2007 
seems to follow the expected trend, with pollutant loads of the cso discharge 
gene'rally decreasing over the duration of the CSO event, and either the same or 
slightly higher pollutant loadings downstream of the outfall as compared to upstream. 
The phosphorous concentration in the second upstream sample seems to be 
erroneous. Several factors may have been responsible for this, including the 
previously mentioned issue of the proximity of the upstream and downstream 
sampling points to the bank of the Mississippi River. 
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Table 13 CSO Discharge and Mississippi River Monitoring Results (CSO Events) 

Sampling Event #1 -- March 30, 2007 

Time 
TSS (mg/L) 
Nitrogen, Ammonia (as N; mg/L) 
Phosphorous, Total (as P;mg/L) 
BOD (mg/L) 
Fecal Coliform (CFU/1 00 ml) 

Time 
TSS (mg/L) 
Nitrogen, Ammonia (as N; mg/L) 
Phosphorous, Total (as P;mg/L) 
BOD (mg/L) 
Fecal Coliform (CFU/1 00 ml) 

Time 
TSS (mg/L) 
Nitrogen, Ammonia (as N; mg/L) 
Phosphorous, Total (as P;mg/L) 
BOD (mg/L) 
Fecal Coliform (CFU/1 00 ml) 

Time 
TSS (mg/L) i~t~,,,, 
Nitrogen, Ammonia (a§ttl!"7"h\g(b) 
Phosphorous, (as ~jTlgjg')Ws';i~~~»·· 
BOD (mg/L) ~~i!f' ·.· 

'*\ 

Upstream 
11:37 AM 

129 
0.14 

0.103 
<5 

276 

12:35 PM 
95 

0.17 
1.14 
<5 
18 

1:10PM 
,_,~1'26 

"~t:~~~! 
M 
152 

0.139 
<5 

400 
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CSO/Final Effluent 
11:55 AM 

336 
1.45 

0.858 
78 

245000 

12:52 PM , 

1.15 
0.754 

40 
231000 

1:40PM 
32 

0.62 
0.738 

<5 
95000 

Downstream 
11:48 AM 

78 
0.3 

0.82 
<5 
148 

0.26 
0.625 

5 
17500 

1:18PM 
167 

0.24 
0.189 

<5 
12800 

2:02PM 
127 

0.19 
0.345 

<5 
9200 



Table 13 CSO Discharge and Mississippi River Monitoring Results (CSO Events) (cont.) 

Sampling Event # 2 --April 3, 2007 

Time 
TSS (mg/L) 
Nitrogen, Ammonia (as N; mg/L) 
Phosphorous, Total (as P;mg/L) 
BOD (mg/L) 
Fecal Coliform (CFU/1 00 ml) 

Time 
TSS (mg/L) 
Nitrogen, Ammonia (as N; mg/L) 
Phosphorous, Total (as P;mg/L) 
BOD (mg/L) 
Fecal Coliform (CFU/1 00 ml) 

Time 
TSS (mg/L) 
Nitrogen, Ammonia (as N; mg/L) 
Phosphorous, Total (as P;mg/L) 
BOD (mg/L) 
Fecal Coliform (CFU/1 00 ml) 

Upstream 
12:00 PM 

93 
< 0.1 
0.288 

<5 
240 

12:40 PM 
73 

< 0.1 

CSO/Final Effluent 
12:20 PM 

270 
0.83 

0.622 
47 

142000 

Downstream 
12:10 PM 

100 
< 0.1 
0.304 

<5 
142 

0.565 0.274 
< 5 < 5 
64 13600 
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0.492 
52 

235000 

1:35PM 
41 

0.11 
0.411 

<5 
10100 



Table 13 CSO Discharge and Mississippi River Monitoring Results (CSO Events) (cont.) 

*********************** Note: SamplingiE·V&~ 
~~~~··' 

yet to occur********************** 
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Figure 7 March 30, 2007 CSO Discharge and Mississippi River Monitoring Results (CSO Event) 
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Figure 8 April 3, 2007 CSO Discharge and Mississippi River Monitoring Results (CSO Event) 
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Figure 9 CSO Discharge and Mississippi River Monitoring Results (CSO Event) 

*********************** Note: 



The information presented in Figure 8 for the sampling event on April 3'd, 2007 does 
not follow any broad trend as expected, and as seen for the first sampling event. The 
data collected for the CSO discharge during this event shows trends which vary by the 
pollutant analyzed. TSS concentrations are seen to decrease over time as expected, 
while nitrogen concentrations and fecal coliform levels increase over time. 
Phosphorous concentrations, on the other hand, do not show any apparent trend, 
while BOD concentrations remain generally constant. The trend of nitrogen and fecal 
coliform to increase in the CSO discharge over time may possibly be du~ to the use of 
a grab sample in place of a composite, or the previously discussed fac;t£fr'of proximity 
of the sampling location to the bank of the river. · ~· 

Samples taken upstream and downstream of the CSO outfall QE(~~rally foll&~~,the 
trends seen in the first sampling event, with the exception ot;!}~Jb poigts whiclf\~.~em to 

~Ji~-"- - -{'C.j;}j, <C 

be erroneous. The TSS concentration in the second downstream sample is high, 
>,fu">;'i;- _,;;-(!'if'' 

while the CSO TSS concentrations are decreasing. T~~secona!i;i(roneous data point 
is the phosphorous level in the second upstream samjiflii'T~:iit\Qwing·i~;.!>Pike in 

~--;,_.,, ''"V·'·',, '--- -~·'·?1 

phosphorous levels. Again, the same factor of proximit~kF>f th;i:lx!:!Pc?tream and 
downstream sampling points to the bank of the f)t,li sissipi?,1~ive?l'nay be responsible. 

' 't~ffi~ 
,,~ 

A"':;: .. '7c'j:c, __ ., _. '-

*********************** Note: Sampling E;,yent -~,~JJ'as ettlQ'f·occur ********************** 

_ct~~~'~'~ -~,~i* 
Obviously, more sampling events \fXPUid have~¥.ielde;~ a more accurate picture of the 
pollutant levels in CSO discharges fr9Ql the Cif¥;,of Wood River, and the impacts it has 
on the Mississippi River. However, ttilil~;s;t!lta cgll~cted from each CSO event is useful 
to compare to each other in order to defill~,:,tli~"''-ange of pollutant levels which may be 
seen in these dischargef!,,as well as to corHpare to the pollutant levels found in the 
river during dry weather aiigCSO events. All analysis reports and chain of custody 
information for the;o\>X~t weath~.r;saiT)pjing can be found in Appendix 0. 

\\~;--~~f~~~~:o-.c:-_-- \~~ili,~~1f},if!P 
Metering of Q.~O dis'Q.I;la~gils\).Xgpc'also included in the sampling plan in order to 
accurately quar)!ify tti~:1;.yblumenf cso discharged to the river during each event. A 
flow met~rwas 'P'uq_:hcis~d and installed as part of this effort; however, unforeseen 
operation;issue::;,Rt~yented the acquisition of flow monitoring data for CSO events 
during the''s§mpling'period. An issue related to the placement of the meter upstream 
gfFtheflgp gatEh()n the 84" sewer as it enters the Levee District Pump Station fore bay 

£•created hi9p, tu'rbulence in the vicinity of the flow meter while the gate was in use 
durjQQ'highfi)ter levels (which persisted over the entire sampling period). This issue 

'isc#urrently being reviewed, and resolution of this issue will be a priority in the 
imP!.~mentation of the final recommendations of this L TCP. 
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C. Monitoring Data Summary and Conclusions 

Although variations and possible erroneous data points in the sampling results are 
present, the majority of the data collected is useful in defining the CSO discharge 
pollutant loads, the baseline pollutant loads of the Mississippi River, and the possible 
impacts of the CSO discharges on the river. To determine a baseline for pollutant 
concentrations in the Mississippi River, the sampling data gives a range of values that 
the pollutants may normally be present at. Upstream of the outfall these ranges are 
as follows: -

TSS (mg/L) 
Nitrogen, Ammonia (as N; mg/L) 
Phosphorous, Total (asP; mg/L) 
BOD (mg/L) 
Fecal Coliform (CFU/100 ml) 

DrvWeather 
60-155 

< 0.1-0.37 
0.158-0.513 

Q.~~~Jll of the outfall, pollutant ranges are nAr1Ar::.l 

follows: 

TSS ( mg/L) ~~ 
Nitrogen, Ammonia (as N;,,oJgl~l 
Phosphorous, Total (as8:fmg/L) 

'"il!:-'"':,_ 

BOD (mg/L) '"'t"'. 
Fecal Coliform (CFU/100 rrtG• 

-0.27 
0.522 

. 5 
40-390 

CSO Events 
78-167 

< 0.1-0.3 
0.189-0.82 

<5-5" 
142.,; 17500 

\ 

Comparing these range~~qf pollutant values · etween dry weather and CSO events for 
the upstream sampling polut, there is no significant differences seen. This implies 
that any differenc~§.3.§.een in"tue. polly!;3nt concentrations in the river between dry 

's~>"iO;:''~''" -0J&_ of.le:,<\f" • , , • 

weather and CSO ~;:.;ent9.,il!.t the{(loymstream sampling pomt are ma1nly attnbutable to 
the CS~ dis9~Q,~rge ~J.h.~g'1iii:t~!~r1Contributions by other point or non~point _sources. 
Companng the~r,'ilnges,;_efpollutant values for the downstream sampling pomt dunng 
dry weq!t:ter aniJ'f~§O ~\(.ents, it is apparent that the only significant affect of the CSO 
dischargl,'~ort~I;J~.,ilY~I"is\the increase in fecal coliform levels, which is the result 
expEibted"and disf:Ussed in detail in Section II of this L TCP. 
:t~j. -~;'~~~--- -~4fi·,~-~ 

'To deterhli!J!" a'qaseline for pollutant concentrations in CSO discharges, a range of 
.,. valy.§s thadq~ pollutants may normally be present at can be obtained from the 
'&p:rr{pling data. These pollutant ranges for CSO discharges are as follows: 

'\it~{:?~,_, 
',o•'• 

''t;> TSS (mg/L) 
Nitrogen, Ammonia (as N; mg/L) 
Phosphorous, Total (as P; mg/L) 
BOD (mg/L) 
Fecal Coliform (CFU/100 ml) 
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32 -336 
0.6-1.92 

0.492-0.858 
40-78 

95000 - 245000 



Comparing the ranges of the pollutant concentrations in the CSO discharges against 
those found in the Mississippi River during dry weather, it is obvious that CSO flows 
contain significantly more pollutants than that normally found within the Mississippi 
River, with the exception of the concentration of TSS. However, the high TSS 
concentration found downstream of the outfall during dry weather may be attributable 
to the factors discussed previously. Even though the pollutants in the CSO flows are 
much higher than those normally found in the river, the only significant impact the 
CSO flows seem to have on the river is the increase in fecal coliform. T~s is mainly 
due to the high assimilative capacity of the Mississippi River, and the I . wrvolume of 
CSOs relative to the volume of the river. 

END OF SECTION Ill. 
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IV. CONSIDERATION OF SENSITIVE AREAS 

A. Definition 

Several characteristics of the area around a CSO outfall may qualify that area as a 
"sensitive area", for regulatory purposes. As defined by the USEPA, a sensitive area 
is an area which is considered to meet one or more of the following criteria: 

• designated as an Outstanding National Resource Water 
• contains Threatened or Endangered Species or Habitat 
• used for Primary Contact Recreation 
• located within the protection area for Drinking Water I 

B. Implications 

If a CSO outfall is determined to be located within a "q§,Q~,itive are,§:', the L TCP for that 
CSO should consider such outfall(s) to be of highest P~tirify.l{~J:.Prilllil~jtion of new or 
significantly i.ncreased overflows into the "se~s!t~~areJ\I~~ssj,pJe~&oth ~hysically 
and economically, such outfalls should be elu~(latel or re~cated; '!fnl~ss ~1gher 
levels of env1ronment~l damage ~auld ?cc~t§s ~oljpared~ the contmuat1?n of 
discharge to the sens1t1ve area w1th an mere · 1 .~t'!~~}fof the outfall discharges 
in order to meet water quality stan dar .. -._. 

C. Outstanding National ReSCg!Jrce Wat~r I rjdangered Species Analysis .,;,, I 
The Mississippi River is not currently cla'ssifiedif>y the USEPA or the State of Illinois as 

~- ~~ff 

an Outstanding Nationai,Resource Water~Jsb, according to the Illinois Department 
of Natural Resources' Etiplpgical Compliance Assessment Tool accessed on 

~~. 

6/19/2006, the area near tf\e;,CSO outfall does not contain threatened or endangered 
species (see Appendix u inl~is L T~P). 

'1\\, ··~ """'fli!' ~'t, ~~~-;.,., ___ ~1c~ 
D. PrimarY Conwc;;lfRecr~ation Analysis 

44:\ji~~'t"- '1\"" 
Altho~g~,z!.~J~ .. f;?~iqg,of\~~e Missis~ippi River is generaii.Y only used for barge traffic, 
the !JUnols~d11Ut1Qfi1}~·~trol Boards (I PCB) Water Quality Standard does des1gnate 
~Jtni'a(¥,Ciln ct Usirln this section of the Mississippi River. However, there are no 

,public oe: he . this area, and barge traffic makes direct-contact recreational use of 
A.g~"the sJ[etch · the River within the vicinity of the outfall extremely dangerous. 

'~~i~'Et{~:~· Drinking Water Intake Analysis 
-,~~_8!!-, 

Alth~gh the immediate area around the Wood River CSO outfall does not contain an 
intake for Public Drinking Water Supply, as previously discussed, AWC's Choteau 
Island Intake is approximately 6 river miles downstream of the outfall. Thus it is 
important to determine whether Water Quality Standards for Public Water Supply 
downstream at the intake are being met, or if CSO discharges are contributing to 
excursions. As mentioned above, the 2006 Illinois Water Quality Report states that 
Public Drinking Water Supply Use is impaired due to manganese. 
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It is not thought that Wood River's CSO discharges contribute significantly to this 
impairment: however, the L TCP must take into account that the limits on fecal coliform 
at the site of the intake must continue to be met. The I PCB Water Quality Standards 
for Public Water Supply: Subpart C can be found in Part 302 of the I PCB Regulations 
(see Appendix V, herein). The limits on fecal coliform are defined as" .... at no time 
shall the geometric mean, based on a minimum of five samples taken over not more 
than a 30 day period, of fecal coliform exceed 2000 per 100 ml." 

Fecal coliform data from raw water (Mississippi River) samples at the 
Intake was obtained from AWC and evaluated to determine water qual 
January 2002 and December 2005. This data from AWC's Ch · 
be found in Appendix W of this LTCP. Table 15 shows the """~mcmr­
coliform results for each month between 2002 and 2005; and 
Table 15 indicate exceedances of Illinois Pollution Control 
Part 302, Public Water Quality Standard: Subpart C. 

Although the 2006 Water Quality Report by the lllinoi~<5:"'11 '" 
not list this area of the Mississippi River as impaired by 

Island 

Supply Use, Table 15 shows relatively minor 
times over the last four years, including exceedances are seen 
to be occurring mainly in the winter mr•nt1,.,,. 
wastewater treatment plants may not 
Spreadsheet calculations sunnr•rtir1n 
this LTCP. 

- ·--"'"- such as 
effluent. 

be found in Appendix W of 

CSO outfall does, in fact, 
ni'F•vir'""llv discussed, other sources of 

to the observed excursions; they 

In light of this finding, it appears that 
discharge to a "sensitive area". Howe.ve 
fecal coliform very likely\l:;antribute signi 
cannot solely be due to tlfe~Wood River CSO. 

~~'-- '''~~f~ .A~ Table 14- Chot~ti'!l I ··water Intake Annual Fecal Coliform Data 

~~if~. 'Q 2 2004 2005 
''4'~-. ~m"" 

Jan11ary y'"" . 1 ~6 

·.·.·.• .. • .. MF .. e_~a'Br''rc;~h.';iJaiY,WJ : r 2004 
0 •• ·>. ,':?515 
''A·ril 1778 

ll"" y 2"199 
Mu~!'{\,, ~.?· 1571 
July ~ 
August 

ept. 
'Oct 
November 
December 

675 
617 

1079 
833 

1084 

97o 1265 ;M:~t~~'~'-1$7 •· 
791 •< :;•ii:f2684{ \§.0§'207-7 

1001 
1467 
1738 
1242 
720 
422 
974 
463 

1686 

1246 
874 

1297 
1055 
837 

1282 
366 
766 

1923 

414 
401 
227 
371 
305 
299 
458 
309 
970 

1518 .·.·.··.··;··.•.i.'.t.i• ''''21 .. 60. 548 - ::?, ---- _.i' 
*Note: Shaded areas show values which exceed Illinois Pollution Control Board 
Regulations Part 302, Public Water Supply Use. 
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F. Economic and Technical Feasibility of Eliminating Existing Outfall 

Due to the fact that the Wood River CSO outfall has been determined to discharge to 
a "sensitive area", the economic and technical feasibility of either eliminating or 
relocating this outfall needs to be considered. 

Since the City of Wood River has only a single outfall point for its wastewater 
discharge into the Mississippi River, which also acts as the sole CSO outfall point, the 
elimination of this CSO outfall is totally impractical. However, the optiqg(bf 
"eliminating" the adverse environmental impact resulting from this lon\3f. SO outfall 
might be feasible, and thus needs to be considered. ,,. 

Total separation of the sanitary and storm water systems 
ensure that the discharge from this outfall during wet wP•:o~tt,. 
any significant adverse environmental impact. It is 
project would require $50 million in construction ---'-'" 

I 

Adding the cost of this total sewer financial capability 
analysis (which is discussed in Section create a situation 
which represents a "medium" City (based on a Residential 
Indicator of 2.03% and Financial "Strong"- see Appendix CC, 
herein). However, there are other City's financial situation, 
which must be considered when financial impact of a project of 
this magnitude. These factors include property tax rate for Wood River 
residents, and the possi elimination or of wastewater system funding 
from BP Amoco. These issues, which are discussed in more detail in Section 
IX. D. of this L requiring this much initial capital cost 

~hilibtinn to the City of Wood River. 

outfall is not believed to be technically feasible, due to 
The first of these factors is that there are no other water 

which the Wood River WWTP could discharge which are 
the Mississippi River. Thus, relocation of this outfall to a 

water body would not result in lessening the potential effects of the 
Mis(sjssiPIPi River. In fact, relocation might actually prove more harmful to 

? smaller 1 water body than such discharges are currently to the Mississippi 
'~tyEit, which has a very high natural assimilative capacity. 

,_~!if;;e 

-~,~~ 

Anoth~r possible means of relocation would be to move the outfall to a point 
downstream of the AWC Choteau Island Raw Water Intake. This would require major 
construction costs, but is most likely technically infeasible, in and of itself; due to the 
6 mile distance that the outfall pipe would need to be extended through developed 
property. However, even if this were accomplished, there are other water treatment 
plant intakes downstream of the Choteau Island Intake, which feeds the St. Louis City 
Water Division Chain of Rocks WTP. Consequently, relocation would not result in 
lessening the effects of the CSO on water treatment plant raw water sources in this 
reach of the Mississippi River. 
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G. Summary of Sensitive Area Concerns 

Since no other CSO outfalls exist within the jurisdiction of the City of Wood River, it is 
obvious that this outfall must have the highest priority in the development of CSO 
L TCP control alternatives, as required by Federal CSO Control Policy for outfalls 
which impact environmentally-sensitive areas. However, as shown above, it is simply 
not economically feasible or technically practical to relocate or eliminate Wood River's 
lone CSO outfall. Therefore, it will be the intent of this CSO L TGP that ar;w significant 
increases in.flows to this outfall will. be pr~hibited, and tha.t means to i~lt~ase . 
treatment (erther capacrty or capabrlrty) wrll be executed (rf found to ~~~J2propnate 
following thorough analysis of all identified cso control alternativ sc)";-in o· · er to meet 
Water Quality Standards. · 

END OF SECTION IV. 

IV-4 



V. SCREENING I RANKING I ANALYSIS OF CSO CONTROL AlTERNATIVES 

A total of nine different basic types of CSO control alternatives were initially identified 
as being worthy of consideration for use in long term CSO control planning for the City 
of Wood River. These nine basic types of alternatives were then further broken down,' 
into sub-alternatives, which resulted in a total of nineteen separate sub-alternatives \ 
(options) being deemed potentially worthy for preliminary screening and evaluation. 
As recommended by USEPA guidance, these alternatives were drawn from the four 
general categories of CSO control alternatives recommended by USEP~,- source 
controls, collection system controls, storage, and treatment technologte$! 

In this Chapter of Wood River's CSO long Term Control Plan, th~s~1teen options 
are described briefly; and then estimated costs, projected ultil]jte reduct~~~ CSO 
flows and/or pollutants, and any known s1te constraints for e~,pn opt1 n are pre~ented. 
It was determined that the evaluation of CSO control alternati\'es, · rms of 
suitability for inclusion in the CSO Long Term Control ~an for 'itr · y of Wood River, 
could most efficiently be performed in two distinct stage§' 

Stage 1: a c~ncept-level d~terminatio~· man~ in . lch each option 
could be applied to Wood R1~er'~ c~.~ymed .~we~~llect1o~ I treatmen~ 
system, followed by the applicat1owo~!f pr7J:b.q;)~~Q' q~ternallves "screen1ng" 
process to each option. The P~f,Jii<?Se'''o~!!;Jis lhltia"l®screening stage being to 
ascertain if one or more of thefniflefeen 'iCientified options might prove to be so 

,ctfW ~f.._ ~ 

clearly unworthy of inclusiot;i,!ih Wood~~i~er"5~1~so L TCP, so that such 
option( s) could justifiably be"'e,ljj:ninated~frpm further consideration. 

~¥,~ _i, 
Sta~e 2: a more in-dept~. but s~iii~.R.Jt~li~inary analysis (evaluati~n) was then 
applied only to tl:(g;;;e options wh1ch "~surv1ved" the Stage 1 screenmg process. 
The purpose of thTs~Rreliminary analysis (evaluation) was to confirm (or deny) 
the practi.c~il;~gst-effe~~ve !~~sibility of actually i':Tlplementing ~ny given ?Ption 
for lncluslon,9S'atp~rt oMh,e!CSO L TCP for the C1ty of Wood R1ver. The Intent 
was tbat, su13'&eqi!,;fluy,,s'8;;,e limited engineering design would be performed 

'l:t·,-C\ <i·;<_ .•'':'.·' ''~'J:-01 

on the''11~1,Jrviviijg~'(selected) Options, in order to more accurately evaluate the 
"""''''' -<:,.... !tlq,sibilitf~.!J,d cg(?t of implementing each selected Option. 

-~~~;~J/-1~&?~~~\ ~ 
B?s1QgUy:tbJ,~.seC:trb'n~of the cso L TCP describes how the nineteen identified cso 
.J~.ontn)l'~trrri'a!lY,eS (Options) were first screened as to their suitability for inclusion in 

.•··f''Woocj River~s L1\!£P (to eliminate certain obviously unsuitable options from further 
-:,-:· .-:'''- ''t"-"'-
.• ,,ievq,Jyation);'tnen, those options which were deemed suitable by the screening 

''R:~~cess (or those which "survived") were then further analyzed (technically and 
fin'artcially) for suitability to Wood River's situation. 

"<{~~-,};:--

It should be noted that the evaluations of alternatives performed as part of the 
development of this Long Term Control Plan (L TCP) were completed based on the 
premise that future compliance by the City of Wood River with the L TCP ultimately 
approved by USEPA would be judged using the "presumption" approach- meaning 
that the City of Wood River would be permitted to have up to four CSO discharges 
occur annually. 
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A. Stage 1 -Screening I Ranking of Identified Alternatives (Options) 

Alternative I. -Wood River Sanitary I Storm Sewer Separation 

Separation of stormwater inlets from the existing combined sewers would decrease 
the amount of stormwater entering the sewer system, thus reducing the combined 
wastewater flows that can cause overflows or discharges to the Mississippi River. 

;_j,, 

A few areas within the City of Wood River had previously been identifi~d}by City staff 
as areas th~t would ben~fit from, or that appear to be suitable candl~~ for, 
stormwater mlet separation from the combmed sewer system. T,!;j,ese kntJ~n areas 
were evaluated, along with other possible locations; as well as :as a totai"c~~:wide 
separation of sanitary and storm sewers. ' 

Option I.A. - Madison Avenue Area Sewer Separation~,h 
~~""' ~-"c~~]j}et-

An existing stormwater conveyance ditch exists~~W~if:lJ~ section of 
St. Louis Road and Madison Avenue(~.Q~~owri\~IE"Rt~'l'43): This ?itch 
had previously been used for conveyjpg· andllfal t1m~f· temporanly stonng 
stormwater runoff from St. Louis .Rofi,. ho~ ~ ·.p~ject to divert this 
stormwater to Helmkamp Lake ~as rec§~}f'been'lrcompleted. This 
conveyance ditch is no-:v av~jB'i§~r "'~ing I stori~g stormwater runoff 
from between 60 to 80 mlet§[currentl d to~e comb1ned sewer system 
along Madison Avenue. A r6i:![h cost e.Jimate for this project to intercept and 
divert the stormwater collected'l?¥-~;lhes.nlets was prepared, for screening I 
ranking purposes, of between $5l'JQ1"000 and $800,000; based on actual costs 
for similar projec\:,U.ndertaken by !~City recently. 

'· . The potenti apacity@j thi~~tJl<isting ditch to accept additional stormwater 
conveyanc . fQJi.~B.~ ~a~pt determine? at this early stage of project 
deveLgt>ment ~11€lS.tlydraulic evaluations would need to be completed 
before'all. ace _,;jte estilnate of ditch capacity could be made. Detailed 

~~l"l~lysis"'Of#;l!:Je :~fllount of stormwater entering each inlet on Madison Avenue 
·'' fo{;~e)l~~!,,~,~go•storms would_ also need to be completed, before the number 
·•:;;, •. of 111.l~ts whlchl{could safely be diverted (and a more accurate est1mate of these 

~~#· ~"l;~~;>oci~ted costs) can be determined. Further evaluation of this Option I.A. 
,,.(?4 . WiiJtbe ~ompleted in the Stage 2 evaluation of CSO control alternatives. 

<~,\,. 

c:;.·-~·;,, _,(j{~i:;'-~ ~1-

"0ption 1.8. -Central and Hawthorne Sewer Separation 
-~i~~;~ 

"'is[:. This area, in the southeast portion of the City, reportedly has been the site of 
inadequate-drainage-related flooding problems in the past. The area consists 
of an approximate 13 block section of the City of Wood River, located mainly 
on City Sewer Map Sections 1 and 3. The topography of this area is very flat; 
and stormwater runoff generally flows toward a natural depression in the 
area's center, near the intersection of Central and Hawthorne Avenues. 
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An engineering and economic study of the flooding problems in this area was 
conducted for the City of Wood River in 2002 by Horner & Shifrin (included 
herein as Appendix R); for the purpose of assisting the City in applying for an 
Illinois Department of Natural Resources grant for stormwater system 
improvements. One of the alternatives evaluated in that 2002 study was the 
construction of a stormwater sewer, through the BP Amoco property, for 
gravity discharge of stormwater directly to the Mississippi River. This 
alignment would include 5,400 feet of storm sewer located on BP Amoco 
property, and 4,130 feet of storm sewer located on fully-develope residential 
property -for a total of 9,700 feet of storm sewer. 

The total estimated cost for this Central and Hawthorne SJiwer separation 
project is approxi':lately $13 million. This relatively hig,wost is duei\t@J,.the 
large s1ze of the pipe needed to convey peak storm"Yater flo~rates to't~e 
River (108" diameter), the flat terrain in which the ar~lis located (which 

">'-'if?~·, .>%'}@' 

causes deep excavations to sustain gravity flo~for 9,70Qlfl), and the need for 
removal_and replacement of 2,100 linear feet ofi_0:9~~~ys:'~1li,s storm sewer 
was des1gned to handle the peak stormwater flo~ral~l~J~Ined by the 
prev1ously-ment1oned 2002 stormwater~~· usJill'!il~¥HE0c\l"hydraulic 
modeling program durin~ ~ 5-year ~p ev~t. ln'\..edition to the costs 
reported above, maJor ut1lity relocat · · o f o ' ed to be completed, at 
substantial cost. ,.. 

Using the Ration_al M~thod ... noff ~a J?r o~.5 (for single family residential), 
a~d the_ same ra1nfall miens y*sed 1n ~ct1on II. of t_h1s L TCP (an 0.81 1n/hr 
ra1nfall mtens1ty _for a one h_our e~nt),~e reduc~1on 1n the amount of CSO 
discharge result1ng from this projeet~as determmed to be approximately 6 
million gallons --.,meaning that ther~s sufficient potential benefit to be gained 
from a sewer sep'a~etion project in this area to warrant further consideration, 
but only if a~lower cd'shapproach can be identified. 

W~<b. ~· 
One ~ssib~~!jpstQ~plementing Option 1.B. with a lower capital 
(constr~jion c,R~t) investment would be to employ a pump station and force 

,!;!;!,~!~ for·~?rti~Q of t~e over~ll ~oute to the River. _This approach cou_ld greatly 
, re,~pcfl~Utl,,gS)~I a.ssoc1ated w1th 1nstallmg a large-d1ameter, deep grav1ty sewer 
~~{&c.alf'tl;!§ way'tO'!tne River. However, one significant "downside" of this approach 

4't'*'gu1H'tb,~ the substantial additional capital cost to construct a rather large­
C~RiitcifY~"pump station, as well as the recurring O&M costs to operate that 
pump~tation of the next 40+ years. 

Further evaluation of this Option I. B., primarily in terms of different 
methods to separate some of the stormwater from the Central and 
Hawthorne area from the combined sewer system, or to temporarily 
store wet weather combined wastewater flow, will be completed in 
Stage 2 of this evaluation of CSO control alternatives. 
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Option I. C.- Other Possible Sanitary I Storm Sewer Separation Locations 

This CSO control Option would involve a multi-part approach; wherein the City 
would first identify specific areas of the City's existing combined sewer system 
where inordinately high volumes of stormwater appear to be entering the 
combined sewers; implement a plan to separate the sanitary wastewater from 
the combined sewer flow by constructing new separate storm sewers; and also 
provide stormwater retention basins in those sewer separation ar as, to 
temporarily store peak stormwater flows. 

Such a multi-part strategy would be needed because oft~~ 1 ~EiJY high 
peak-to-average flow ratios which have been observe~j"'ilhe Cit/s,o;nbined 
sewer system during wet weather events, which are .·• ·root cause ol~'~o 
occurrences. 

Simply removing the sanitary wastewater volu~tf~ ~bined sewer (by 
constructing new, separate sewers to convey ju~.ll.t r}l~low) would not, 
in and of itself, be sufficient to eliminate .• ,·SD occlii ,_. · . he temporary 
stormwater retention basins would b"~'eces!!ifry t~ffectively "shave off' the 
peak stormwater flow from the comomed s~ier,,sto(e. that shaved off peak 
volume until the wet weather ev~11t c"!l~ji\]Q!f!Ppe~k~tormwater flow has 
ended, and then the tempora "ly"WSfo ""~tgrmwater could be gradually fed back 
into the sewer system. ' 

The City of Wood ~iver is rela '\ltJY de~ely populated within the City Limits. 
The only locat1ons m wh1ch temp0Ti;l;t~tormwater detention bas1ns could 
feasibly be constructed, without necif{sitating the buy-out of an inordinate 
number of home~\¥guld be either in existing conservation/recreational areas, 
or on vaca .. and offia~l:d !{~Jn BP Amoco. 

/'-.- ~~~~:§'."'' 

Consigering . a pObii!M~Ei'rception on replacing any conservation I recreation 
'''')'0 'e"·_'i ~ """"'~h 

area wittta stotwwatenletention basin would be highly negative, this does not 
.~,E;llll to''!}~£ vT~Ie option. Placement of a detention basin on unused real 
e.§.\ete£1{!=l,l&l,IJ,Q!!i,9\J:o BP Amoco, although located where h1gh stormwater run-

cc:'· ••. off'Occ~'isOOalso not realistic due to PCB contamination of the entire site. 
~,,\-:-:, _,.,,._,1•--

'"'ilf;:l;le fe"gal issues involved in the sale of such property and the incurred 
p'bt§pti~hliability risk to the City would not be justifiable in this case, as the risk 

,i1 to t:lto§fit ratio is too high. 
v 

'•-:\:·:o.•;;'• 

-~;!~ 0 

··;., Considering all of the significant negative concerns related to this 
·~~:>Option (as described above), Option I.C. was judged not to be worthy of 

further evaluation for possible inclusion in the CSO L TCP for the City of 
Wood River. 
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Option I. D. -Total Separation of Sanitary and Storm Sewers 

A total separation of sanitary and storm sewers was previously evaluated in 
the 1981 CSO study conducted by Sheppard, Morgan, and Schwaab, Inc. for 
the City of Wood River. This study found that implementing this option could 
result in the elimination of 252 MG of CSO flows into the Mississippi River, but 
at an inflation-adjusted cost of more than $50 million. Due to the extremely 
high cost and lengthy implementation period for this Option, it was 
determined that Option I.D. should not be further evaluated f r possible 
inclusion in Wood River's CSO L TCP. 

Alternative (Option) II.A. -Wood River Sewer/M.H. Rehabilita io 

The most recent infiltration and inflow study conducted for t ty ~Wood Rr~er was 
included as part of the previously mentioned 1981 CSO stu Jeted by 
Sheppard, Morgan, and Schwaab, Inc. The results ofl_Q,iS 1&1 s revealed that, at 
the time, there were no significant sources of infiltratioii;.~~J;)fiO ince that study 
was conducted, the City has properly maintained their s~w ~, ~ s 'ill'~¥ and manholes, 
but has not done any major repairs on a syste · 

Howe~er, i! is ass~med that rehabilitation o ~jl·~~'~"~ ystem to decrease 1&1, 
especrally m combrned areas, would not re · ny appre"Crable, cost effectrve 
decrease in CSO flows. It would b~"!J,e· s~"" rform another 1&1 study, in order 
to accurately determine the reductj§ft of 1&1 tn~t, c u~ now be accomplished through 
sewer I manhole rehabilitation, as w · . as the a§,$ociated costs. 

The estimated cost of sewer inspections ,JJ/J;(oke testing for 30% of the City's 
sewers, as well as limite~dye testing and ffi5'w monitoring, is estimated to cost 
approximately $255,000.-'<'r~e City's sewer system operations I maintenance staff has 
been relatively dilig~JJJ, during:Jpe 2Q.@' years since the last Ill study was performed, in 

'f";':-__ ,'"':7:!'•1: +,,<,:,. ,,2o:-··· 

finding I eliminating;"Q13jQ];;g§!JUrc~§l:Of Ill that they discover in the City's sewer system. 
<~~>- 1%. -~J~tft~~q,~;;> "r~ 

For this reasciri';}J;.~ity s!~ffare confident that any major, system-wide effort to eliminate 
Ill from,~g~ City's~~~wl~~ystem would not produce a reduction in extraneous flows 
(Ill) ~nter~t1~i'th~~~~i,sewer system sufficie_nt enough to justify the relatively high 
cost'{!f,~uch~~n effort~Therefore, Ill reductron (through sewer I manhole 
rE!habili~ilticl'n!~ Option II.A. was not included for further analysis in the City's 

:c"':'·'"' -<,_,,,, ___ "'-?"" -
?CSO Lori!n\ferm'Control Plan. 

-·:r: ·- ~:2~rf;f.· -:,;:~~~~ 

Alf~;native Ill. -Peak Flow Attenuation by Temporary In-Line Storage 
'l:·-·:--

lnc(~asing the temporary in-line storage capacity of the existing sewer system would 
allow for more CSO flows to be captured for treatment at the City's existing 
wastewater treatment plant. Two types of in-line storage options were evaluated for 
possible inclusion in this L TCP. It should be noted that estimates of O&M costs for 
these Options do not include costs associated with the treatment of an additional 
volume of wastewater at the wastewater treatment plant; which could be substantial, 
but would be essentially the same for all Options. 

V-5 



Option II I.A.- Inflatable Dam Placement 

0 

Inflatable dams could be placed within the existing combined sewer system to 
act as regulators to suspend or re-direct combined sewer flows so as to 
maximize storage capacity within the sewer system. Inflatable dams generally 
are commercially-available for sewers 48" diameter or larger. A 48" diameter 
inflatable dam system (including the dam, PLC, control panel, blowers, and 
valves) for Wood River is estimated to have a purchase cost of approximately 
$205,000. This estimate does not include any ~xcavation, backf~,, or . 
mstallatron costs. Addrtronal operatrng and mamtenance costs~r.e consrdered 
negligible. The amount of wet-weather combined wastewat~gi~~Y" which could 
be either re-directed or retained for later treatment at the,~aste0~l treatment 
plant, would depend on where the dam was placed. PlaJ;ement localrons I 
elevations for any inflatable dam~ in the combined s'iJI'f'r sy;J,~m wo;:na~eed 
to be VERY carefully evaluated, 1n order to mmrmrze tqe,rr:;~J:~iof creatmg 
basement backups and/or surface flooding, to the it ~c"tion of higher 
volumes of stormwater within the sewer sv~;tern' 

g the 
mage risk associated 
g Term Control Plan, 

of further evaluation 

fil 
if~.t 

Modifications to the existing pu t<!Wins (possibly involving expansion of the 
existing wet-wells~, •. and/or changes t(f pump operating levels, and/or other 

~,,,,., 

modifications to ope,c9ting scenarios) could be used to allow for more flow to 
be stored '.;<il!JJQthe w~kwell.s.!for eventual conveyance to the wastewater 
treatment pflmt,'14,1Jlle '()Qjl~s to pump operating levels may only slightly 
reduc£~,~s~\{eJ;Q.Jlw$~r,iLJtr:easing the p~ysical si~e of the wet-well could have 
a more"'§J,gnrfrcgpt rmpact; but at much hrgher caprtal cost. 

~iii>;;,... ~" 
,;_S·,~,-_;1,,-.c' _. , ~:,i'f;>;_,; '~"'#-, 
·e~[efuka.n~!y{ljs'of sewer system hydraulics would need to be completed to 

·J,~,,.pr~v.§(ltbas~inent backups and surface flooding due to pump station 
,;;j!f 'irpf>difi~!ions. Costs for modifying pump operating levels would be negligible, 

>.;,;;::· . an~cQO sfgnificant changes in O&M would result. Costs for increasing the 
.,~; ,1fi:~ physi'~91 size of wet-wells would depend on available space constraints at the 

·~!1;~<0" pump station site, and the added capacity desired. 
-~:~~~:,~_ 

· ''~7,Modifications of this nature could cost between $50,000 to $150,000 per wet­
well. O&M costs would not increase appreciably. The reduction in CSO flows, 
expected to result from such pump station modifications, could range from 0.1 
mgd to 0.6 mgd, depending on the increase in wet-well volume. 
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Another means for operationally modifying pump stations, in order to reduce 
CSO overflows, would be to replace existing undersized (for peak wet weather 
conditions) capacity pumps with pumps having greater discharge capacities 
and/or discharge head capabilities. In many instances, implementing this 
option would mean that the wet well size would also have to be increased, in 
order to prevent damaging short-cycling of the new pumps. 

In addition, unlike the situation with just changing pump operating levels and/or 
increasing the wet-well size (wherein the flow rate to the treat ''""plant is not 
increased, since only the time needed to convey the flow to tl:1. ntis 
lengthened), this Option would necessitate modifying the xvalifte 
treatment plant so it could accept the higher wastewat ·aw rate. 

A~ 
Given the significant capital costs involved in th ··ae of actions 
involved with implementing this Option -- py_r,chasi stalling higher 
cap~city pu~ps, increasing wet well (~nd q"l"e~e&~~i ry well) size, 
a~d mcr_easmg the wet weather capac1ty of tn4, e~~Yll:i,,reat~ent plant -­
this Option Ill. B. does not appear wo. v"Yc f fu . · r con's1derat1on to be a 
part of Wood River's CSO L TCP. 

Alternative IV. - Peak Flow Attenuation b · 
Al€~~~ 

Three options for temporary off-lin~~~~- o CJ.~River's combined w~stew~ter_ 
wh1ch would capture more flow for tr~;:!.tment W~Jie evaluated for possible mclus1on 1n 
the L TCP, as outlined below. The estlfft~es o~~st presented for these three options 
do not include the costs associated with ·ifr~,~ulting treatment of higher volumes of 
wastewater at the City' · WTP, since sucFP"costs would be incremental. 

Option IV. A.- Used3P Amo -·o.Rivelftont Ponds for Temporary Storage 

'~""'' Earthl(~-ber· • JJl~ild§~resently located on BP Amoco's riverfront property 
near tfleJ,!::(ity' • ' TP, and which are used by BP Amoco to store wastewater 
~np stor~W.?t noff generated by BP Amoco facilities, reportedly have a 

, 'cftd\'Blrfed,Z1tg . y of 166 million gallons (MG). Stored BP Amoco wastewater 
·~;1;,js tRen ~-ently conveyed to the Wood River Wastewater Treatment 

·;c;~IS~nf6{~umps, for treatment and eventual discharge as part of the City's 
. ~p effluent. Refer to Figure 10 on the following page for location and size 

of tne§e storage ponds, and their spatial relationship to the City's WWTP. 

A study was conducted in 1993 by Sheppard, Morgan, & Schwaab for the City 
. of Wood River, in response to a 1987 I PCB order, which evaluated using these 

BP Amoco ponds for potential use to temporarily store Wood River's combined 
wastewater (See Appendix P). That 1993 study analyzed a series of eight 
possible operating scenarios for Wood River's use of the BP storage ponds; 
and concluded that capacity for possible storage of Wood River combined 
wastewater in the BP Amoco storage ponds could generally be made available 
within a range of 117 to 140 MG. 
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However, during the annual one-month-long period during which the Wood 
River WWTP uses BP Amoco's storage ponds for temporary storage of Wood 
River wastewater during WWTP maintenance shut-downs, or during other 
emergency situations at the Wood River WWTP which might take the WWTP 
out of service for an extended period, the volume "available" for combined 
sewage storage would be substantially reduced. 

Cost estimates from the 1993 study, inflation-adjusted to present day costs, 
are $3.0 million for construction of interception facilities, and approximately 
$640,000 a year in increased operational and maintenance cos .It should be 
noted that these cost estimates do not include costs to procure - _, 
usage rights for the lagoons from BP Amoco. ~ 

Any serious evaluation of this Option for possible 
for Wood River, had to be deferred until substantive 
between the City of Wood River staff and BP 
determine BP Amoco's willingness to allow 
storage lagoons or other facilities for 
flows as a means of CSO control. City 
arrange such a meeting; however, 
Amoco is politically sensitive, BP 
River facilities have responsibil 
Amoco was reportedly in nii1~si~ 
Wood River facility at that 

wet weather 
"""""1 months, to 

o~stwsen the City and BP 
nsible for their Wood 

f"P.f,~Bfg:J\,mt1r.o facilities, and BP 
management changes at their 

to delay this meeting. 

Finally, on March 21, 2007 a arranged and conducted involving 
representatives of BP Amoco, with BP Amoco's consultant (URS 
Co_rp_oration), the~~ity of Wood . · , and_ the City's consultant (Ho_rner & 
Sh1fnn). The purpo&~ of th1s meet1ng was to d1scuss BP Amoco's combmed 
wastewate!{;CQIIectidh~a[ld disg0sal methods (both present and future); the City 
of Wood Ri't.'fls\~mbiff~d(;iY"!rstewater collection, treatment and disposal 
methg~s (bdfi_Pi:f~iJ!t~'future); and _(most importantly) the means by which 
both B~moa{llnd the'C1ty of Wood R1ver ~auld use the BP Amoco storage 
P~~~ds for~mpWry storage of excess combmed wastewater flows dunng wet 

\ \~;1,,w~o~(~'oth present and future) . 

• t!(1"~~[~t)i~.~rch 21, 2007 meeting (which lasted for approximately 3 hours) turned 
161'# ' outtto 8\!:Jvery productive and useful - both for the City of Wood River and BP 

,.Vv AmifG.Q. All parties gained a significantly increased level of understanding of 
both the City's and BP Amoco's combined wastewater control systems. In 
addition, the BP Amoco representatives were very supportive of the concept of 

City of Wood River's future use of BP Amoco's storage ponds for 
temporary storage of significant quantities of Wood River's combined 
wastewater during wet weather events. 
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However, all parties agreed that there was still a great deal of work to be done, 
in order to accurately determine answers to the following major questions (as 
well as several minor questions that also need to be answered) regarding the 
City's temporary storage of combined wastewater in BP Amoco's existing 
riverfront storage ponds: 

o the volume of wastewater which BP Amoco could "safely" allow the City to 
temporarily store in BP Amoco's storage ponds. 

o exactly how the City's "excess" combined wastewater flow 
be diverted to temporary storage in BP Amoco's "''"·r""" 

o exactly how the City's "excess" combined wastewater 
diverted to temporary storage in BP Amoco's <:tn.r<'~rlP 
efficiently be returned back to the City's WWTP ~trElattneritl~~SIJm;al 

o exactly how the City and BP Amoco could 
than one wet weather event which occasions 
temporarily store "excess" volumes of ,.,.,mh.in<•rl Was1:ew•atElr occurs 
PRIOR to the time when the City has return the 
"excess" flow from an earlier wet temporarily 
stored in BP Amoco's storage WWTP for 
treatment and disposal. 

Consequently, this meeting of action plan wherein 
the two consultants (Horner were tasked with determining 
the answers to the raised during the meeting, as 
quickly as possible; then answers to all of the participants 
in the March 21 meeting; ing another meeting (by no later than 
mid-April 2007) for the purpose to develop a preliminary 
understanding between BP Amoco · the City of Wood River related to the 
City's use of BP Ki~JJ;tco's storage ponds as part of the City's CSO L TCP. 

During the ~r&uipg:~:'r3.(:!,;i.ctn'f~bove-outlined action plan was completed; and 
anott']j:lr meet\Rg f)sttJ~~~'lrwolving representatives of BP Amoco, personnel 
with BP.t~moc~~i'Consultant (URS Corporation), Wood River WWTP operating 
l'l<'Jff, ana~the City's consultant (Horner & Shifrin) on May 3, 2007. 
~~~~~ : 't - - -, 

'"i'Q;~As"au~esu " :·at May 3 meeting, it was concluded that the likelihood of a 
"~Bsi!lt{f~ctive, mutually-agreeable means to allow use by the City of 

Wq;qd River of BP Amoco's existing riverfront storage ponds for 
tem"p!;!rary storage of Wood River combined wastewater being developed 
was sufficiently high, to definitely warrant further evaluation of 
Option IV.A. in Stage 2 of this evaluation of CSO control alternatives. 

Option IV.B. -Construct Wet Weather Flow Storage Tanks I Basins at WWTP 

Providing wet weather flow storage at the existing wastewater treatment plant, 
in either additional tanks or basins which would need to be constructed, could 
reduce CSO flows significantly, depending on the amount of area available for 
construction of such facilities. 
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For example, construction of a 32 ac-ft. (approximately 10 MG) CSO earthen­
bermed retention basin at the existing wastewater treatment plant would cost 
approximately $1.9 million; and construction of a 64 ac-ft. (approximately 20 
MG) CSO earthen-bermed retention basin at the existing wastewater 
treatment plant would cost approximately $3.3 million. 

By comparison, construction of a 10 MG capacity concrete storage tank would 
cost approximately $3 million. More detail on this cost analysis can be found 
in of this L TCP. 

In addition to these costs, modifications to the diversion 
and grit removal facilities, and Main Pump Station would 
to allow more flow to be diverted to the wastewater 
to convey excess flows to temporary storage, 
back into the treatment train, and additional controls 
once flow rates have returned to normal wou1u 

Substantial increases in O&M costs would also 
this Option, in terms of: higher pum 
the storage tank I basin, and rel.ate•d 
would also depend on the amount 

Most importantly, though, 
amount of space within tho.dsv 

and/or adjoining i 
available space for future 

'i'nnn ;,;i;';:ii.~m.onf->t;r,n of 

'"'"''~~intenance of 
These O&M costs 

Given that the Ci!y;, of Wood River almost certainly be required to expand I 
upgrade its currerm~~stewater treatment facilities (WWTP} in the foreseeable 
future and .9l¥§n that'tme City~¥existing WWTP is effectively "land-locked" (by 
the RR trac~~'ib!~~~::ri'~ti~J!>IRoute 3 to the west, a~ oi~ storag_e tank farm to 
the _n~Qh, an~BJAi~m~i.9""~roperty to the south (wh1ch 1s poss1bl~ 
envlrontn!3ntallyicompromlsed), 1t would not be prudent for the C1ty of Wood 
Elver to 'd~~ot€\~hatever space is conceivably available within the current 
':'~' --~---:-:' - """~·;.., --··'\:'_ 

Pl~rtt~~n£9R:etty qpundary to CSO detention tanks I basins. For this reason, 
'· """'"' '''·"-"""'---1-.-,,,~--~-

\?;c,OPtion l'if:B~tWas not chosen for further consideration for possible 
,,;:_~~ '' .. -~inciUS.ion if the City's long Term CSO Control Plan. 

,;:~~m~£:- -"·. ~~~L- ''$" 
.,~;·:"option IV.C~~ ... Construct Wet Weather Storage Tanks I Basins at Other Locations 

z:t~\~~~--= 
''':'' Storage tanks I basins placed strategically at locations in the City, excluding 

··~·:,,,the site of the wastewater treatment plant, is another possible Option for 
providing off-line flow storage to reduce the occurrence of CSO's. Tanks or 
basins could reduce CSO flows significantly, depending again on the amount 
of area available for construction. Costs for construction of tanks or basins 
and O&M costs would be essentially the same as that reported in Option IV.B., 
with the exception of increasing pump station capacity. However, substantial 
additional cost should be added for acquiring a significant amount of land. 
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As previously indicated, due to the unavailability of any parcels of land within 
the City limits large enough to accommodate the relatively large-volume 
retention basins needed, this would be a VERY difficult Option to implement 
for Wood River. More to the point, Wood River residents would almost 
certainly be adamantly opposed to the concept of having such combined 
wastewater storage facilities located "in their backyards". 

Open-top storage basins would result in odors, noise, mosquito control, and 
many other esthetic and/or public health problems- not to mentio.n the serious 
safety risk which open-top basins (even when properly fenced)~uld pose to 
children .in the area. For this, and other r~asons, the zon.ing,,if.~ding codes in 
Wood R1ver would ~ot allow the construct1on of such baslts'liv_>'ltti0~tc.overs. 
However, constructing tops over such storage bas1ns q~upymg relahvely 
large a~eas would be prohibitively expensive; and w~~a dra~tically'T~ease 
the mamtenance labor, as well as other resources, ne · · 0''clean up fhe 
storage basins I tanks following their use. 

Another possibility would be to acquire property .""' ]J:~ity·%'current WWTP 
location and/or the CSO outfall point. lg,!ll~¥j~win1}~~¥~1TaO'm'~tnaps and 
property records, there appears to b¥,~occypied '~foperty available within 
those areas. However, the large ma}prity of@JF~t prBflerty is owned by BP 
Amoco and the large majority ofJhat ·s~~iit6c'15~6~ntd property is possibly 
environmentally-compro~ise,at(aila~re4le not for sale o~ lease), exc~pt for 
the ex1st1ng BP Amoco nveJtront storage poQg,s (the potent1al use of wh1ch by 

"<o-1:·- ~~- "!'' 

Wood River will be evaluate nder 0 ·'(m IV .A. in Stage 2 of this evaluation). 

Costs for construction of a new a· torage basin - basically in any 
location within thl;l"City of Wood Riv except the City's WWTP -- are 
estimated to be a'pf?wximately $3.8 million. Also, additional allowances would 
need to be.JDade fo.f'lgJl acqy~ition costs of a significant amount of land, as 

'P'(;':t~~*¥--,_.,, • ~<;";).-~ ~~""- • 

well as fac1l · ·· ~( s;"pJJmpS, etc.) to convey combmed wastewater from the 
"··-~'$@' 

84" diameter PJ?J~:.eam of the pump station to the new storage basins, 
and t~,fro s offi'ge basins back to the City's WWTP for subsequent 

~$ 

treatmerill! d · J§Charge. ,, 
¥''" 

·':, •. F rtt:u~rmor , he amount of land owned by BP Amoco along the Mississippi 
\rJ¥.erfrqpJ actually available for use as a CSO storage basin is not exactly 
kn\IJ¥n."'Qiscussions with BP Amoco concerning the riverfront property have 
revea);ed that much of this area is regulated under Federal hazardous waste 
regulations (RCRA, Part B), and that the Company will likely never be in a 
position to sell this land. 

Given these considerations, as well as the lack of availability of the large 
parcels of land needed to accommodate such large new basins I tanks- in 
locations where the tanks I basins could do the most good- within the City 
limits, it is clear that Option IV. C. is not a CSO control alternative which 
should be considered to be feasible for incorporation into the Long Term 
CSO Control Plan for the City of Wood River. 
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However, despite Option IV.C. being eliminated from further 
consideration, Wood River's possible use of the existing BP Amoco 
riverfront storage ponds will be evaluated under Option IV.A. in Stage 2 
of this evaluation. 

Alternative (Option) V.A.- Divert Peak Flows to Store I Treat I Dispose Facilities 

The concept of providing new facilities to store, treat, and dispose of an additional 10 
times the average dry weather flow, or 25 mgd, was also analyzed in 1981 CSO 
study by Sheppard, Morgan, and Schwaab, Inc. for the City of Wood 
Option would have supplemented the additional capacity to treat 
available at the WWTP, creating a combined total wet weather 
12.5 times the average dry weather flow. 

It was estimated in that 1981 study that constructing ad•CIItl<or 
25 mgd would decrease CSO overflow events by 55 
discharges to the Mississippi River by approximately 
cost of that project, inflation-adjusted to present day 
million. Associated additional O&M costs 
would obviously be significant. 

A substantial extent of additional , in order to determine 
the practical feasibility of part of the City's Long Term 
CSO Control Plan. City person concern (which is shared by 
Horner & Shifrin staff) that the cost (from the 1981 CSO 
Study) of $4.9 million to design and facilities at the site of the City's 
existing WWTP to store, treat, and additional 25 mgd of wastewater 
during wet weather evei:ilg is far too low by a factor of 2 or 3 times). Given 
the rnore likely $10 to $15'!" illion implementation cost for this Option, it does not seem 
to be economicallwjiJ§.tifiabl ,,,. 
In addition, tQjl lack'~,siJ~'Ell~~· cinstruction of these wet weather flow treatment 
facilities on the~~WT¥1te is also of concern. At this time, less than one acre is 
currentlt~X~ilaDI~4,~: ll~ in f~ture expans!ons and! or upgrades of the City's WWTP; 
and, asid~~us~fi!~~m;~~~usly m the analysis of Opt1on IV.B. -Offline Storage Tanks I 
Basins at theWWl'P~Usage of this area now might be problematic. 
,:/~;;> -j ~f~.~\ ''-t{\t~-'-

·2 'The City'ot?~obd-River will almost certainly be required to expand I upgrade its 
cu~r,ent wast(:j¥"ater treatment facilities (WWTP) in the foreseeable future and the 

''QI,,j!fs existing WWTP is effectively "land-locked" (by the RR tracks to the east, IL 
Rtlqty 3 to the west, an oil storage tank farrn to the north, and BP Amoco property to 
the s'o.uth which is possibly environmentally-compromised). 

Therefore, it would not be prudent for the City of Wood River to devote whatever 
space is conceivably available within the current plant's property boundary to CSO 
treatment facilities. For this reason, Option V.A. was eliminated from further 
consideration for the City's CSO L TCP. 
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Alternative (Option) VI.A.- Install Sewers to Capture More Flow for Treatment 

Installation of parallel relief sewers in certain segments of the City's sewer system 
which have been identified as carrying high volumes of combined wastewater flow 
during wet weather could create increased conveyance and storage capacity within 
the sewer system. Additional volumes of wastewater could also be temporarily stored 
in new relief sewers, if used in combination with an inflatable dam or other type of 
diversion structure. 

For example, installation of 1,500 feet of 48" relief sewer would nntam 

maximum of 141,000 gallons of added storage capacity within the 
course, even greater volumes of wastewater could be either ""'n"'" 
stored, if certain undersized sewers were replaced with new, .~bn,ti"''"'l~irm>r. 

diameter sewers. 

Such a section of large-diameter relief sewer (roughly 
estimated to cost approximately $750,000 to rnnt<:tn 

methods, in existing R.O.W., the use of ductile iron 
crossings). This amount of expenditure to 
conveyance I storage capacity (roughly 
higher (on a unit cost basis) than would 
available to the City of Wood River. 

IPnnth) is 
cut trench 
nneled road 

ume of flow 
is significantly 

alternatives potentially 

In addition, rather detailed hyd need to be conducted before 
optimal locations for relief sewers ensure that such additions to 
the sewer system would not flooding. Increases in operating 
and maintenance costs for the relief be negligible, but increased costs 
due to higher volumes o~astewater flow ing to be treated at the wastewater 
treatment (which could be.nificant) ~would need to be taken into consideration. 

~£~~- --' ·- ~~~0-~-.. ___ , 
Given the relatively&Hig!.!Jmp'l'emPfitation cost for this Option, in comparison to 

~= ·1-~S-">_,,_ ~'"ii'' 

the relativel¥;"~maii"\.B,e!Jtfit{~~ained (in terms of achieved reduction in 
combined se~r we~~athefflow volume), it appears that the relatively low 
benefit£:~ii"~est rattp~as~,eciated with this Option means that Option VI .A. does not 
war~ant~(M.rtli~t.~&ll§lderation for inclusion in the Long Term CSO Control Plan 
t~; W~gd'R'ver. ~~ 

,. _':}ff¥" ,,+k_ 
.:';~~Alternative. . w ·End-of-Pipe CSO Contaminant Removal Facilities 

:'J#5f.if --~,r~ 

~j~SO overflow is defined by Federal CSO policy as a combined sewage discharge 
to'tl)~environment, occurring as a result of a precipitation event, which does not 
receive the minimum treatment specified by CSO policy. Minimum treatment, as 
defined by CSO policy, includes primary clarification, to remove floatable and 
settleable solids, and disinfection of effluent (if necessary) to meet Water Quality 
Standards. Primary clarification can be achieved by any combination of treatment 
technologies that are shown to be equivalent to primary clarification. 
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It should be noted that the two possible CSO contaminant removal options presented 
below would not be stand-alone solutions; but rather would function best if used 
together, or in conjunction with other appropriate alternatives/options. In addition to 
the need of utilizing the treatment technologies below either together or with other 
alternatives, the addition or upgrade of existing screening facilities would be 
necessary. 

Option VII .A.- Swirl I Vortex Treatment Technology 

So-called swirl concentrators and vortex separators are use rattle flow 
and provide for a gross level of solids and floatable remov.al ro .ornbined 
sewer flows. Swirl I vortex technologies can vary appr~Jll'bly in tht1~vel of 
solids removal achieved. However, if properly desig <&>·· a hj!rodyna~c 
separator can achieve the same removal performance <;tiprimary 
sedimentation tank- but in one fourth of the plan area o -~pied by clarifiers. 
In order to predict actual solids removal efficie"~~~articl~~ettling velocity 
distribution should be determined using samples~f a'GJ!taJ~~S® flows. Also, 
chemicals can be added to enhance ~ara'Y~ 

Approximate costs for this Op~i~n ar~st_i_rrate_d t~o\$370,000 fora design 
peak flow of 2 mgd, or $1.1 rn1llion for<a\d~~low;of 10 mgd. This est1mate 
in?ludes equip11_1ent, excava~jillb'a~!T.~~ installati~n .costs. O&M costs for 
th1s t~pe of e~~1P11_1ent are,g~nerally n~1g1l5~ unl~ss 1t 1s. determined that 
chem1cal add1t1on IS necessa1 • to ach1e·· the requ1red solid removal 
efficiency. 

As discussed ab~ye, for Wood Riv situation, this technology would seem to 
only be useful (or"l'l'~t;ded) in conjunction with a disinfection technology, as 
described ~~JQ:"'· Asl:~;,.stans;tjalone CSO Control alternative, Option VILA. 
was elimirl~J'ed~~.m filt;tJj;er consideration for possible inclusion in this 
CSO .,~;reP; '6ltc'*~}31l~t,q~;technology provides no real benefits for Wood 
River's'i~E?O ~~~P. This is due to the fact that the TSS contaminant load in 
F§Cl discll!¥ges~from Wood River's lone outfall does not pose a risk of 

.;~;, •• ·aa··ers!'l;t,~m'ality impact to the Mississippi River. 

0ptioif',v .. -";;•Additional Disinfection Technology 
_,<~:;:./ ''$~~- "~'*' 
-, __ \ The~~ost common type of disinfection technology for intermittent application is 

liquid sodium hypochlorite addition; but the existing disinfection equipment at 
the City's WWTP utilizes gaseous chlorine, and is operated year-round. 

Upgrades to this system could be accomplished by adding more 150-pound 
chlorine cylinders, scales, gas feed equipment, and associated controls. 
However, this would require that disinfection of peak wet-weather flows 
(following primary sedimentation or its equivalent) occur at or near the existing 
treatment plant. Increasing the existing chlorine gas disinfection system 
treatment capacity by 1 mgd is estimated to cost approximately $100,000. 
Additional O&M costs would mainly be attributable to the usage of chlorine, but 
maintenance of equipment and electricity would also need to be considered. 
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Ultraviolet (UV) disinfection, though substantially more costly to purchase and 
install than chlorine wastewater disinfection systems, is gaining increased 
acceptance in the municipal wastewater treatment industry- both for 
continuous wastewater treatment plant effluent disinfection and for intermittent 
CSO disinfection applications. 

This increased use of UV disinfection systems for these purposes is primarily 
due to the significantly reduced safety risks, and the substantially reduced 
operational complexity of UV systems, as compared to chlorine or other 
chemical-based disinfection systems. UV disinfection equipm~jtlo treat a 15 
mgd flow at the Wood River WWTP is estimated to cost $26J~~O 0, with total 
installation and construction costs of approximately $750~00. 

The City of Wood River will almost certainly be requi . ,(at some poi the 
near future, to either substantially modify or replace 1 r ·"'f gaseous 
chlorine wastewater treatment effluent disi syst order to come 
into compliance with Federal Risk (ety rules for the 
protection of both the WWTP operating staff 1m:ated near to the 
WWTP from public health risks e gas 
releases). Therefore, it would of CSO end-of-
pipe contaminant removal swirl/ vortex and UV 
disinfection treatment ble {designated as 
Option VI I.A.\ B. for fu 

Treatment Plant 

Increasing the capacity at the existing treatment plant would allow for the 
treatment of a larger voll,l.Qle of combined · flow; so three means of creating 
added capacity at the City1~~xisting wastewater treatment plant were examined. In 
each case, the co~1~,~timates~i;!res~t'ljed do not include any related necessary 
modifications to thetdiversion structifre, screening and grit removal facilities, and Main 

'\if~ ''-"'lm.U:t"'' ··~$ 

Pu.m~ StatiOQ~O allo\,m;j€ilfl~fo be diverted to the waste:"'ate~ treatment plant. 
This IS because,.~uch·~,gsts would be expected to be nearly 1dent1cal for all three 
means,4~.eking S'o~th c~ts "neutral" for the relative comparison of the three means. 
O&ll::f co~~sti!lil&k·~fe also not prepared for these three means (Options), . 
becaqs~ ttie:,~ncreased·'O&M costs are dependent only on the amount of mcrease 1n 
q:ii'paCitYAhaf'i&;;,c:lesired. 

'~•;,·/~:~p -'• --~~~J',o,_ '~ 
'<':Pp_tion VIlLA~•,- Modify Existing Equipment to Increase Treatment Capacity 

-.,,z;t-tr~-
'"'' Modification of existing clarifier-tank-internal equipment to improve either 

'•'t, .. primary or secondary treatment, along with an associated I EPA approved re­
rating of the wastewater treatment facility, could certainly be used to create 
more capacity to treat combined sewage flow. However, the amount of 
increase in treatment capacity needed to be achieved through modifications to 
existing WWTP equipment (in order to significantly reduce the occurrence of 
CSO's ), and therefore the associated costs, are very difficult to accurately 
define without performing a thorough analysis of the City's combined sewer 
system. 
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It is likely though, since the plant was constructed in 1962 and the last major 
upgrades to the plant were made in 1993, that an added capacity of 
0.3 mgd to 0.6 mgd might be cost-effectively achievable. Since no major new 
equipment would have to be installed or constructed to implement this 
scenario, costs for this Option would not be expected to exceed $300,000. In 
addition, no new treatment tankage or piping would need to be constructed­
meaning available space for future WWTP expansion/upgrade is preserved 

For these reasons, it would seem that further evaluation of the to 
modify existing WWTP equipment to create additional 
treatment capacity (Option VIII.A.) would be advisable 
Stage 2 evaluation of alternatives. 

Expanding the primary treatment capacity of 
plaf)t would allow for an additional portion of 
flow to receive less-costly-to-provide primary 
additional flow would have to be 
treatment facilities because these 
hydraulic capacity. Furthermore, 
equipment, this Option must al 
disinfection capabilities, as 
the higher peak flows 

3StewatE!r treatment 
sewage 

, this 
secondary 

·, have the necessary 
' ry clarification 

As previously indicated, in the of Option VIllA, the amount of 
increase in treatment capacity be achieved through expanding the 
existing WWTP !{r;(rnary treatment (in order to significantly reduce the 
occurrence of cs·Cl~l:;.,. and therefore the associated costs) are very difficult to 
accurately ,gefine wifhb.Yt perfOrming a thorough analysis of the City's 

'Ji-0~~~-':>,~.. ~-'"''-*' ,--~~· 

combined ~\~er~~~tem~~iiice sewer system. modeling was beyond the 
scop~of thJstJCB1i'th~treatment capac1ty wh1ch 1s truly needed cannot 
accuraf~ be'tlefirrmin~. As an indication, though, of the cost that could be 
-~~~~.~~ate~it~is Option, primary treatmen~ ~quip~ent with a 15 ~gd peak 

'· c~g,a.cJt¥4,~'lJilr\EC1Uid cost appro~1mately $5 r:n1llion t~ mstall. Expans1on of the 
~~,.~xiS~Jl.g dJsmfeclion system, which was previously d1scussed under 

···~~J?tionl!~.~LB., is estimated to cost an additional $1 million. 
""'~@; ~-~ 

·'· ''/tr~-~'-= ~..,-
... ,, In aaq(tion, the lack of space for construction of these facilities on the WWTP 

site is also of concern. As previously mentioned, less than one acre is 
currently available for use at the WWTP site, and the existing plant is currently 
in need of expansion. Expansion of the WWTP site is necessary to maintain 
the 4.8 times dry weather flow capacity of the existing plant 

Therefore, due to the above-described factors, Option VIII. B. was judged 
to not be worthy of further evaluation for possible inclusion in the CSO 
L TCP for Wood River. 
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Option VIII.C.- Interrupt Well Pumping at BP Amoco During Wet Weather 

The BP Amoco Pump Station delivers wastewater generated both from 
intermittently-operating shallow groundwater recovery wells, continuously­
operating deep well pumps, and stormwater flows from BP Amoco facilities to 
the City's WWTP for treatment and discharge. The shallow groundwater 
recovery well discharge is related to BP Amoco's pump-and-treat groundwater 
remediation system, which discharges hydrocarbon-contaminated 
groundwater to the City's WWTP. The continuous deep well P~.JP.1Jing is u~ed 
by BP Amoco to draw down the water table, and create a zoq,¢fo depression 
to restrict off-site migration of contaminants. ~v 

The wastewater originating from the BP Amoco site · mped direct!· . to a 
separate primary treatment train at the City's wastewat~U tr;~ftment plant. 
Without modifications to the WWTP, reducing (dampenTrl'gfor interrupting the 
BP Amoco shallow groundwater well pumping~fe~~ring'l!:~~t weather events 
would only allow for added capacity in the secoh\arSf"treatmel'it train, as the 

municip~l was~ewater pri~ary treatmen r, wo~~5tS~affected .. 

Theoret1caii_Y, 1f modifications to th . • . :Am.,.~~~ treatment un1t and 
associated Infrastructure wer~ _!11~1e, 1\Toss1Bielhat a port1on of the peak 
wet weather flow~ from the ~p;s•cQJi!?ln~S1.sew~r system (equal to some 
port1on of the rev1sed capa~y of the ~dlfie:g,_pn_mary treatment un1t, 
pr~sumably 3.6 mgd ?r les~)~Jituld be triliated us1ng the BP Amoco separate 
pnma~ treatment tr?1n _(while B~mo~1flows bypassed treatment and were 
stored m BP Amoco s nverfront st •• e ponds for later return to the WWTP for 
treatment and sui£equent discharge,. ,, 
However, ~§?i"'?~ly wo\!Jg. m~~,ifications to the inf~astructure need to be made to 
allow muniClfiai~IJIIS tmc~~ch the BP Amoco pnmary treatment un1t, but 
modif~;X.ation~l? ~tf1iJ.rJ,~?·rY treatment equipm~~t itself w?uld ?e necessary to 
adequa ly be\i::Oie to treat CSO flows. In add1tlon, the d1vers1on structure, 
;~~r~~ni ? g~ removal facilities, and Main P_ump Station, would also 
r~.~tOir,~ .. 1&.!31Lons, to allow more flow to be d1verted from the 84" sewer to 

{~'©l1the~~Y s pfffffa·ry treatment train at the WWTP. Also a PLC-based automated 
'"Qgntrbl~stem would need to b_e added to ~nsure tha_t the pumpmg r~te from 
BR\fu~moqp was decreased 1n d1rect proportion to the mcreased comb1ned 

'if,,"','' 
sewaQ_e flow to the wastewater treatment plant (due to wet weather). 

The preliminary cost to construct all of the different elements needed to 
implement this Option is estimated to be slightly less than $750,000. 
However, preliminary design of these improvements and necessary controls 
would have to be completed, before an accurate cost estimate can be made 
for both construction and increased operation and maintenance. 
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The City's wastewater treatment plant operators report that BP Amoco's 
pumping rates to the WWTP are usually at peak levels during, and for 
sometime after, wet weather events. In analyzing the 2006 BP Amoco 
pumping rates, the data shown in Table 15, below was compiled. This data 
would seem to indicate that there is only a slight difference between the 
pumping rates during wet and dry weather conditions, contrary to what the 
WWTP operators have reported. 

Table 15- BP Amoco 2006 Contribution to Wood River WWTP 

Period 

Wet Weather 

Dry Weather 

Total 

Average Peak Peak 
Daily Flow Daily Flow Pumping Rate 

1.6 4.48 7.9 95 

1.7 4.55 7.7 270 

1.66 4.55 365 

This seeming discrepancy is most the inability to factor 
into this analysis the length of time rates were increased 
after a wet weather event, b~1l'S'elitbe · ·· weather pumping rate data is only 
compiled f~r th.ose days o~nich tl~tn . occurs. Thus, if pumping 
rates remam h1gher over t~e~~~s. e of t~{ee ays after a wet weather event, 
only the data on the pumpm~ ·~for t~lday of the wet weather event was 
available to be included ~n this wetu}'ther dat~ analysis. For those o~her 
three days, the p~gress1vely decreaSing (but still above normal) pumpmg 
rates are includea"i&the dry weather data for analysis, if there was no rain 
event reco ed on tfl"' e day 

~igh1;LBP ~oc~tPU!JilL grates during, and after.w~t weath~r events occur 
s1nce W~J,weatbGr run-off from the BP Amoco s1te IS mcluded m the 
'l)'astewalE!f;Jio~§. sent to the City's WWTP. Increased flow rates may extend 
,,-.,,,_., __ ,~,___ '-~-''":.- ~' 

·s.~¥e~;~J~~xs:teftet"a wet weather event as the wastewater from BP Amoco, 
,;~~ic wfiig!1 bypa'ssEta the WWTP during the wet weather event and was directed to 

''1Jap A[Qpco's storage ponds, is pumped back to the WWTP. 
'lift~ ,,, 

"~;~~ -~ 
Durirl21Jhe recent discussions with BP Amoco and the City regarding the City's 
possit51e use of BP Amoco's riverfront storage ponds, it was confirmed that BP 
Amoco is already operating their combined wastewater collection and disposal 
system in a manner such that a significant amount of BP Amoco's combined 
wastewater volume that normally flows to the City's WWTP is temporarily 
diverted to (and stored in) BP Amoco's storage ponds during significant wet 
weather events. 
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BP Amoco has employed this temporary flow diversion I storage operating 
plan for several years, because of their knowledge that the City's WWTP 
needs most (if not all) of its available capacity during wet weather events -
just to handle the combined wastewater flow from the City of Wood River. 

The significance of this finding for the City's CSO l TCP is, of course, that the 
potential CSO control alternative (option) of requesting BP Amoco to 
divert I store the combined wastewater from their facilities wet 
weather events (which could have been used to reduce 
and/or magnitude of CSO's from the City's combined 
would NOT provide any added benefit for the City's 
this option is already being practiced (and, thus, in" 
to the City's past CSO history). 

It was also learned that the City WWTP 
the ability to decrease flows received at the 
during wet weather events, sending excess BP 
storage ponds. Therefore, due to 
Option VIII. C. was judged to not 
possible inclusion in the CSO l 

Nevertheless, as the ta,·hn,;~~ 
Stage 2 evaluation, it is li 
temporarily interrupt some 
into the City's CSO l TCP, as 
for implementation. 

IV.A. are worked out in the 
Option VIII.C. (most likely, to 

BP Arnoco) will be incorporated 
of the other Options recommended 

Villages of Hartford and South Roxana 

By requiring flows 
decreased d 
available at 

Hartford and Roxana to be temporarily 
, more treatment capacity could be made 

for the treatment of wet weather flows from Wood 
However, two key factors need to be taken into 

·afoatic>n of this alternative (option). 

J;;rl'e fi . . .... that, in order to obtain cooperation from the Villages of Hartford and 
;"•south.. · . · stipulation to require a decrease in wastewater flows during we)' 
"i>rx::~,~tfier ·. · Villa_ges would ~eed to be incorporated into renewed wastewater 

tr!';,~tment contracts w1th Wood R1ver. 
"'i:%;';.; 

The second factor is that, if wet weather flows exceed the capacity of the Hartford 
Pump Station, such excess flows are routed to the City of Hartford's CSO outfall, 
which discharges to the Mississippi River downstream of the Wood River CSO outfall. 
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City of Wood River staff have indicated their belief that overflows do not occur within 
the conveyance systems of South Roxana or Hartford; but, efforts to reduce 
stormwater flows entering the combined sewer system, would need to include 
modifications to the operational control of pumps at the Hartford Pump Station, to 
reduce peak wet-weather pumping by an amount proportional to the estimated wet 
weather flow reduction achieved by the capital improvements executed. It should also 
be noted that (in addition to the estimated costs presented for the two Options below) 
the diversion structure, screening and grit removal facilities, and Main Pump Station 
would also require modifications to divert more flow to Wood River's ww;:. 

~• 
Option IX.A. - Require Sewer I Manhole Rehabilitation for 1&1 Red.!io~" J 

b:en~~!eted for\ } l It is believed that no infiltration and inflow (1/1) studies 
the Villages of Hartford and South Roxana within 
unknown how well the sewer systems in these two 
maintained. 1/1 studies for both Villages would 

20 . 1r1'~1so ) 
been .I 

1rl••rt~•k<>n before 
an estimate of potential combined sewage 
manhole rehabilitation, and the associated 

Since it is the considered opinion of 
repairs made to the Hartford <>n'""'"'' 
1&1 (especially in combined "'"''N'='' 
decrease in combined ""''""""',A~~In'l'IS.< 
political and legal connplica,lj!fii 
two Villages, Option IX.A. i5¥.!J.Q! 
inclusion in Wood River's 

personnel that any 
systems to decrease 

ri'dt!:re~:;ult in any appreciable 
staff are concerned about the 

of contracts with the 
turth~!r evaluation for possible 

cnrnm combined sewers decreases the amount 
bined sewer system, thus reducing the flows 

WWTP, freeing up capacity for larger CSO flows 
beliie\/Eld that there are areas within the Villages of Hartford 
which are more likely to be suitable for construction of 

basins than most areas in the City of Wood River. This is 
"a~'"" are not as densely populated as the City of Wood River. 

further investigation into the feasibility of this Option needs to be 
<-u•·t'i."'"«'Y before accurate estimates of potential decreases in combined 
se1w:=tc•e flows and the associated costs could be determined. 

City of Wood River officials contacted the Villages of Harford and South 
Roxana to discuss these two Options. Discussions with South Roxana staff 
revealed that the Village's sewer system is not combined; but South Roxana 
officials believe that there are 1&1 problems within their system. 

Discussions with Hartford staff revealed that 25% of the Village's system is 
separate (with the remaining 75% being combined). Hartford has been doing 
I nsituform-type sewer lining jobs over the past few years, and Hartford staff 
reports that they have accomplished a significant reduction in 1&1. 
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Analysis of the Hartford Pump Station's total daily flow records for 2006 and 
the U.S. Census data from 2000 for the Villages of Hartford and South 
Roxana, the gallons per capita day were determined for both wet and dry 
weather flow and are presented in Table 16 below. As indicated by this Table, 
daily flow from the Villages of Hartford and South Roxanna to Wood River's 
WWTP is not significantly increased by wet weather, nor is there any 
significant increase in the gallons per capita day (GPCD). Maximum flows 
allowable from these two Villages into the Wood River combined~ewer system 
are limited to a peak pumping rate of 1.4 MGD; however, thes~o'Ws have 
historically accounted for less than 1.0 MGD of the total flow,.;Ll<J · Wood River's 
WWTP. <fjfY 

Subtracting the average daily flow during dry w<>"t~., 
the average daily flow during wet weather reveals 
wastewater flow that could be removed from 
South Roxanna (through either separation or 
approximately only 0.06 MG per wet weather 

Given such a small potential hP1nPi'it 

intergovernmental issues in requi 
their (generally already fairly 

make improvements to 
sidered to be a cost 

effective Option for incl inltnl>'! for Wood River. 

Table 16- Hartford and 

Peak 
Period 

GPCD' 

0.8175 

0.2354 0.4724 

0.2504 0.8175 

determined using population estimates from the 
2000 Census. 

186 

150 

160 

;;i:;'Aiternatives.Screening I Ranking Summary 
.. ,','" "'il' 
::,:r~fhp~\~7 

Ba.§!'d on the above discussions of the apparent advantages and disadvantages, a 
senS'~.i'pf which of the identified total of nineteen Options are worthy of further 
evalu.ation of their suitability for inclusion into Wood River's CSO L TCP, and which are 
not, begins to emerge. To summarize and quantify the results from the screening 
analysis of these nineteen Options, a Screening I Ranking Matrix was prepared; 
patterned after USEPA's Screening and Ranking Guidance Document for CSOs, 
published in August 1995. 
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In applying this screening I ranking process to the spectrum of CSO Control Options 
(alternatives) potentially available to the City of Wood River, the basic premise 
adhered to was that, as stated in the federal CSO Control Policy, "EPA expects a 
permittee's Long Term Control Plan to give the highest priority to controlling overflows 
to sensitive areas." 

While in Wood River's particular circumstances (wherein the City has only one CSO 
outfall), no choices need to be made with respect to giving higher priority to controlling 
one outfall vs. another outfall; this basic premise still bears consideration regarding 
which CSO Control Option (alternative) may be potentially more consi ~~tly effective 
than another in protecting sensitive areas. 

As shown by this Alternatives Screening I Ranking Matrix 
following page), each of the nineteen Options were assig 
(worst) to 8 (best) to reflect each Option's "relative nrtu~n""'"" 

evaluation factors (or considerations); such as 
reduction of discharge flows and/or contaminants, 
operational complexity, reliability, and site (space) con 

a "weighting factor" (or 
important). 

Similarly, each evaluation consideration 
significance value) on a scale of 1 (least 
Using this information, the Screening I 
a "quantitative rationale" for narrowi 
the preceding discussions, by · 
desirable based on their relative 

il1':."<:•tf'r"'n completed to provide 
~rpr·n:.rri·"""' (Options) described in 

'<!IJ"u''~"''v' ich would be the most 
ng. 

Based on the results presented in the Analysis Matrix, together with the 
discussions of each Optio(l previously ·. in this Section of the L TCP, the 

~"*~· 
following Options (from"'"4!lmong the nineteen identified Options) were eliminated 
from further con · ratioii'f Sta e"12- Prelimina Anal sis of Selected CSO 
Control Alternativ 

Option I.C. Option VI .A. 

op!~~~n~l{& ·· ·· 

,,~~ 
Option IV.B. Option VI II.B. 

Option IV.C. Option IX.A. 

Option V.A. Option IX.B. 
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City of Wood River, Illinois 
CSO Long Term Control Plan Development 

Alternatives Screening I Ranking Matrix 
RELATIVE STANDING OF EACH OPTION FOR EACH CONSIDERATION 

Alternative I Alternative II Alternative Ill Ahernative IV Alternative V Ahernative VI Alternative VII Ahernative VIII Alternative IX 

Option I.A. Ootion I.B. Option I.C. Option 1.0. Ootion II.A. Option III.A. Option 111.8. Option IV.A. Option IV.B. Option IV.C. OptionV.A. Ootion VI.A. Ootion VII.A. OotionVII.B. Option VIII.A. Option VIII.B. Option VIII. C. Option IX.A. Option IX.B. 

WEIGHTING 
UseBP Use Di fferent Modify Expand 

Sewer Sewer Placement of Operational Amoco Construct Construct New Install Relief I Install Swirl Disinfection Existing Primary Temporarily 

ANALYSIS 
FACTOR (Relative Separation - Separation - City-wide Wood River Inflatable Modifications Lagoons for Construct Retention Facilities In Replacement Vortex Technology WWTP Treatment Reduce Well Village 

significance of Sewer Separation Central & Other Sewer Sewer / Dams inWood to Pump Storage of Retention Basins at Other Wood River for Sewers In Technology on Wood Rive Equipment to Capacity at Pumping at BP Village Sanitary I 
(EVALUATION) consideration on a - Madison Ave. Hawthorn (Wood Locations Separation in Manhole River Sewer Stations Excess Wood Basins at Wood Locations in Store I Treat I Wood River on Wood River CSOOutfall & Increase Existing Amoco During Sewer/M.H. Storm Sewer 

CONSIDERATION scale of 1 to 1 0) (Wood River) River) (Wood River) Wood River Rehabilitation System (Wood River) River Flow RlverWWTP Wood River Dispose System CSOOutfall WWTP Capacity WWTP Wet Weather Rehabilitation Separation 

Lowest Capital Cost • 9 7 6 2 1 3 2 4 5 5 2 1 2 4 7 6 3 9 5 3 

Lowest Operating Cost 6 8 7 6 4 3 4 2 2 5 2 1 6 4 6 6 2 9 7 5 

Largest Reduction In 
10 3 6 4 9 1 1 2 7 

Discharge Flow I Load 
4 7 8 2 7 5 3 5 2 2 3 

Few Adverse Other 
Environmental Impacts 8 7 6 6 6 4 7 7 5 6 1 4 6 6 9 8 7 1 7 6 

lair. noise. Atr..\ 

Least Operational 
3 9 8 7 6 7 4 6 4 

Complexity 
6 2 1 6 5 6 5 6 7 8 7 

' 
Highest Overall Reliability 8 8 8 7 7 4 3 4 7 4 6 6 5 5 7 7 6 8 5 7 

Few Public Acceptance 
7 7 8 2 2 8 7 7 6 6 3 4 2 7 7 8 7 2 2 1 

issues I Legal Constraints I 
Least Site (Available 

5 
::r 

8 7 5 2 9 8 5 8 4 1 2 3 6 6 9 3 9 7 6 
Space) Constraints 

Total Points (=the sum of the weighting factors 
377 383 258 266 241 233 248 310 275 

multiplied by each Option's standing) 
188 208 196 312 374 356 275 307 276 249 

Ranking (with highest polnttotal resulting in 
the best ranking, and lowest point total 2 1 12 11 15 16 14 6 9 19 17 18 5 3 4 9 7 8 13 

resulting in the worst ranking) 

Option I.A. Option 1.8. Option I.C. Option 1.0. Option II.A. Option III.A. Option 111.8. Option iV.A. Option IV.B. Option iV.C. OptionV.A. Option Vl.A. Option VI I.A. Option VII.B. Option VIII.A. Option VIII.B. Option VIII.C. Option iX.A. Option IX.B. 

• Capital cost standing based on assumed cost per gallon of liquid treated 

Homer Sh~rln, Inc. 5f7/2007 



Thus, the "surviving" Options (all of which scored Total Points greater than 300) to be 
considered for further, more detailed preliminary analysis (evaluation) are as indicated 
below: 

Option 

I.A. 

I. B. 

IV.A. I 

VII.C 

VII.B. I 
VII. A. 

VIII. A. 

B. 

Description 

Wood River Sanitary I Storm Sewer Separation 
- Madison Avenue Area 

Wood River Sanitary I Storm Sewer Separation 
- Central & Hawthorne Area 

Peak Flow Attenuation by Temporary Off-Line str•r:>l' 

Use of BP Amoco Riverfront Ponds for <::t'""'n' 

Temporary Interruption of BP Amoco Well Pumping 

End-of-Pipe CSO UV Disinfection Tr"'"tn1An 
End-of-Pipe Swirl/ Vortex CSO Treatment 

Modify Existing WWTP Equ11nnl<'>n 
Increase Treatment Ca 

Stage 2- Preliminary 

Matrix 
Ranking 

2 

Based on the previously-presented I ranking of the nineteen 
identified Options (alternatives) for possible inclusion in the Long 
Term CSO Control PlanJor Wood River, · , seven of those Options 
"survived" that screenin§'~l{anking process -that is to say that those seven Options 
were selected as worthy of\further evgJuation. This evaluation will be more in-depth 
(technically and fin~n · lly) th'aoJh~Epfevious screening evaluation, but should still be 
considered prelimiri" '~)1,~4~ 

;,-, "' 
«-,is, 

Based on thedQ!~om f this further evaluation of these seven selected Options, the 
most attrestly.e Opljpn ·J1will then be selected, in order to provide the basis for 

,c>~_,-'<--.;:_,-...,'0"',-~•; _ '>'~- '-T '' 

subs~quept'evalll?J!9n,pf each for suitability to become part of the final, approved 
c;:;;ottqng''t§rm Contful Plan for the City of Wood River. 
. ._:_<;tT --:.·~;~~' ''<f~~. 

It should ·be carefully noted that final decisions, as to which of the seven 
'""" -&( '.\QptiOns undEirgoing this Stage 2 preliminary evaluation -or possible 

cq{pbinations of Options- should be included in the City of Wood River's CSO 
Loli"g,Term Control Plan, will not be made until the more detailed evaluation(s) 
described in Section VIII. of this L TCP document have been completed. 

Option I.A. Analysis: Madison Avenue Area Sewer Separation 

An existing stormwater diversion ditch exists near the convergence of St. Louis Road 
and Madison Avenue (also known as IL Rt. 143). This diversion ditch discharges into 
the Levee District sloughs, and has been used for stormwater diversion from St. Louis 
road until a recent project re-directed this stormwater to Helmkamp Lake. 
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An opportunity now exists for disconnecting 60 to 80 inlets currently tied to the 
combined sewer system along Madison Avenue for re-direction to the available 
diversion ditch. 

Site inspection by Horner & Shifrin staff revealed that Madison Avenue contained 
approximately 60 inlets between its intersections with Alton - St. Louis Road and 61

h 

Street These 60 inlets were distributed evenly on both sides of the road. 

Due to the relatively flat terrain along this part of the City, only a small portion of the 
area adjacent to Madison Street, beyond the 82 ft. wide by 5, 7 41 ft. lo2£jjgegment of 
road, is believed to contribute additional flow to the quantity of storm~'1:!:t~?,r flow from 
this drainage area The additional contributing area, which is cur efly B*eii~ utilized 
as a parking lot, slopes downward toward Madison Avenue, a • Clds an a'elaitional 
area of 129,150 sq. ft to the surface area of the road (470,7 ·" . ft.1Jor runilif._ 
c~lc~lations. Using the Ra_tional Meth~d, wi~h a ru_noff fact?r ~-.k.:J,(tor business 
d1stnct), and the same des1gn storm ra1nfall1ntens1ty u~ tn Sea~n II. of th1s L T~P 
document (0.81 1n/hr for a one hour event), the amouni>~we~t~~r flow that 1! 1s 
estimated that th1s proJect would remove from Wood R1v·- ' · · ".bmed·sewer system 
is approximately 0.21 MG. -~ 

A cost estimate for this project was develop',~"a~~ld-~~j~~Ltvv 8" sewers running 
parallel along both s1des of Mad1son Av~~n_ue D!i!,t!!liOimngitq;(l) ther 1nto a 24" sewer for 
the remaining 750 feet to empty intoJt,i_el!€liV~sia"~itch, as shown on Figure 11 on 
the following page. Total cost for tjjir project~'fs~ st~ated at approximately $1.7 
million. All supporting cost estimate~ nd rund alcDiations for this cost estimate can 
be found in Appendix Q, herein. 

Minor surface flooding h~~ occurred in this ea since the completion of a nearby 
roadway construction proje£:!. by the Illinois Department of Transportation (I DOT). City 
officials have had (L!R1f.USsiorfs~4~ith I,Q~T concerning how to correct the problem, and 
feel there is a high'li~eliQSJ1Rd of'l!\),~jf contributing funds to this project if it is 
undertaken qy;, the C~ty ok'l\lo:QJj"River. These funds would be in addition to any funds 

~~_;\.. ~·~' - ~,~~· "of:ii'¥ 
received by tn'e' ity to&felp implement their cso L TCP. 

'ii~, 
-:'~,,. -, _,_ -- - ~"":'. 

Option~J'ja\\@'Analysls; Central and Hawthorne Sewer Separation 
1ll! ·.· .· ·~ .... ··· --""--~~h -~·- _,~ 

,,?Etie are)&,aroopg Central and Hawthorne Avenues, in which inadequate-drainage-
.,,-_,,~ ""':1'1'¥'--. ~ •• ,,. 

-~jj/relate,d floqs:Jjng"problems have occurred, is approximately a 13 block section of the 
'~ih;.,,Citx;*mainlyYtgpated on Sewer Map Sections 1 and 3. The area is bounded on the 

"-'1h9fth by Lewis Avenue, on the south by Tennyson Avenue, on the east by gth Street, 
ah(!;pn the west by 141

h Street Primarily residential with some commercial property 
alorig.,!~entral Avenue, approximately 300 buildings are within this planning area. 

As previously discussed, an engineering and economic study of the flooding problems 
in this area was conducted for the City of Wood River in 2002 by Horner & Shifrin, 
Inc.; for the purpose of assisting the City in applying for an Illinois Department of 
Natural Resources grant for stormwater system improvements. 
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This study recommended the construction of a retention basin in this area; however, 
due to the buyout of homes, the construction of a separate stormwater sewer is more 
attractive to City leaders. The findings of this report are summarized below, and the 
original report can be found in it's entirety in Appendix R of this L TCP. 

The combined sewer system servicing the area includes two main trunk sewers. 
Runoff from areas along Central Avenue and streets to the west flows north into a 42" 
diameter sewer running under 1oth Street. Runoff from areas east of Central Avenue 
flows north into a 30" diameter sewer running under 1ih street. Inlets ~tlocated on 
most of the street intersections in the study area, and tributary sewer:~: · 
from 8" to 21" in diameter. ~· 

Of these two tributary areas, the area to the northwest of 
lesser impact as it contains some stormwater inlets to a'""'"f-' 
the study area. However, because these sewers are 
combined sewers as in the study area, the flow taken 'in'~"<>+.tf 
further inhibits the downstream capacity of the pipes. 
covers approximately 0.16 square miles and 
homes on quarter-acre lots. 

significant effect. The tributary area to the southeast of 
Although some of this area is 
runoff, 40% is still made up of 
area is not served by a <>+nrm'""+"' 

is carried overland into the study a 
miles mostly outside the Wood River 

and, and thus produces less 
e:-.·amu industrial area. The drainage 

of any nature, and thus all runoff 
e area is estimated at 0.67 square 

The project area itself ha 4 square miles of contributing surface area, as defined 
by the 440.0 elev~!i,9J:l.GOntollt~, All g,{!lthe project area is developed with single family 
homes on quarter~a1t'eliiCJts .. Tfiil:;tyEillne curb inlets (approximate total capacity of 

~~ ~-"--:' ~# 
66.7 cfs) are"' vailat5~, i ~e1~lMPY area to accept the runoff from the project area as 
well as the two ·uti irf utary areas. 

TheruAEt~hat:A~,~g~p ¢d through th~ inlets trav~ls_ out of th~ project area through 
the tlQ.!J:lblriE;l,e, sew-Ali other runoff 1s trapped w1th1n the proJect area. The sewer 
'stem~~s al;)"~timated capacity of only 43_.0 cfs (assuming 42" and 30" se_wer 
a1n~ af"O~~% sl.ope, based upon be1ng eqwvalent to the ground slope). Th1s 
aR~ftity negl~cts the requirements of any wastewater which may contribute to the 

.. ~ombined sewer system during a flood event. Using the Rational Method, as 
d~~-~[ibed in the Stage 1 evaluation, the potential reduction in the amount of combined 
sew~(Jlflow which would result from this project is estimated to be 6.0 MG. This is a 
significant reduction, accounting for nearly one-third of the stormwater run-off from the 
design storm. 

A new 108-inch diameter storm sewer would need to be constructed, as shown on 
Figure 12 on the following page, across the BP Amoco property to ultimately gravity 
discharge to the Mississippi River. 
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This alignment would include 5,400 feet of sewer located on BP Amoco property, and 
4,130 feet of sewer located on fully-developed residential property- for a total of 
9,700 feet of stormwater sewer. The total estimated cost for this sewer separation 
project, determined by adjusting the previously-reported 2002 costs for inflation, is 
approximately $13 million. 

One possible means for implementing Option I. B. with a lower capital (construction 
cost) investment would be to incorporated a pump station and force mai for a portion 
of the overall route to the River. This approach could greatly reduce · 
associated with installing a large-diameter, deep gravity sewer all 
River. The downside of this approach is the capital cost to f"nn<:tn 
capacity pump station, as well as the recurring O&M costs to nn·i!!r,.11P 
station of the next 40+ years. 

Although this Option is significantly higher in capital 
considered, not only would it reduce combined se•Naqi 
alleviate one of the most troublesome inadequacies in 

Several options for funding this project 1 
CSO improvements. The first of these is 
Natural Resources for a grant for c:tnrm'""'"'' 
that the original application was den· 
should be re-evaluated as a fundi 

funding routes for 
Department of 

'irniD'rowe1ments It is believed 
of IDNR funds, and thus 

In addition, a 150 acre portion of the has been approved for re-
development and is in the process of a analysis. Stormwater sewers 
and sanitary sewers need to be these areas regardless of what use 
the property was It is conceivable that the developers of this property 
would contribute sewer discharging directly to the 
Mississippi River properties were allowed to tie in. 

ck.;C·' 

llcu1lations, and other information pertinent to the 
and beyond that contained in the 2002 prior study of 

~~~~-:,1 are presented in Appendix S herein. 

~§(p;eviously stated, a version of Option IV .A. was previously reviewed in detail in 
199.3,by Sheppard, Morgan & Schwaab, Inc for the City of Wood River, for 
pres~otation to the Illinois Pollution Control Board. The BP Amoco storage ponds are 
located just west of the WWTP, across Illinois Route 3 on BP Amoco riverfront 
property. The three storage ponds which make up this BP Amoco facility have a total 
combined storage capacity of 166.7 MG. These storage ponds are utilized by BP 
Amoco to store non-hazardous wastewater and storm water runoff from the Wood 
River BP Amoco Plant, for subsequent return to the sewer system and treatment at 
the Wood River Wastewater Treatment Facility. 
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A 72" diameter gravity combined sewer is utilized by BP Amoco to convey wastewater 
and stormwater to these ponds, which is then pumped to the Wood River Wastewater 
Treatment plant via the J-1 00 pumps located on the west side of the ponds. 
In addition, the City of Wood River (by the terms of its contract with BP Amoco) can 
divert the entire wastewater flow entering its Wastewater Treatment Facility into BP 
Amoco's storage ponds during a shut down of the WWTP for maintenance. 

The 1993 report by Sheppard, Morgan & Schwaab included a cost estimate for a 
diversion structure, 48" diameter interceptor sewer, pump station, 36" ·~meter force 
main and a discharge structure. 

All supporting cost estimates, calculations, and other informa~fPertinent ~he 
analysis of Option IV .A. (accounting for the effects of Optio~ITI.C., hich BP~oco 
already employs during wet weather) are presented in A eriaix R. erein. 

Option VILA. Analysis: End-of-Pipe Swirl/ Vorte , reat ~t System 

As previously discussed as part of the Stage 1 ScEeenin · n 1 ·of Identified CSO 
Control Alternatives, swirl concentrators an~0rtex epa a ors have been in use for 
several years now throughout the world to p~bvid ross l~el of solids and floatable 
remo~al (approaching primary treatme~rtBt~. . , 'pme instances). from 
comb1n~d sewer flo~s. When prop~y?8~p~'lf~1gned, a hydrodynamic separator 
ca.n achieve. essent~ally the same ~~,ntarn1nan\ern~pl performance level as a 
pnrnary sed1rnentat1on tank, but us1ng,,.()~ly ab' a quarter of the plan area. 

In order to predict actual solids rerno~tfl~licies, particle settling velocity 
distribution must be det~}'J:Tlined, prior to fiml'f design, using samples of actual CSO 
flows. If necessary, cherml;;£1S can be added to further enhance solids separation by 
the swirl I vortex treatment sy ern. . 

~~;~~~~tgl%if .. :·-- -~ 
Approximatect<;;psts ;i~~o~~t'9.~!{1%!t this Option's inclusion in the Wood River Long 
Term CSO Cd~ol Pliir,aJwould fie approximately within the range of $370,000 for a 
design R~.ak flow'fqf2 mgd up to $1.2 million for a design flow of 10 mgd. This 
esti~af~ti'st~i!il,.~~~i, JQuipment, excavation, backfill, and installation costs. O&M 
costS:tts?,r thi&piece'ofiequipment should be negligible, unless it is determined that 
cf:lemicill,adaltion is necessary to achieve the required solid removal efficiency. 

/~-~-;{fJf' ~:''- ~~4\~~\,-; .. ,, 
·c~'"lt i!:jA!:fonceivap.le that this swirl I vortex technology could be applied in Wood River as a 

··,;~J~n·d-alone system, installed in the outfall sewer somewhere between the point where 
excess combined wastewater flow is diverted into the 84-inch and the point where the 
flo~tJ[scharges into the Mississippi River. However, as discussed below, this 
technology would need to be used in conjunction with (as a precursor for) the 
application of disinfection technology for CSO treatment. 
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Option VII. B. Analysis: End-of-Pipe CSO Disinfection System 

Again, as previously discussed as part of the Stage 1 Screening I Ranking of 
Identified CSO Control Alternatives, the existing disinfection equipment at the Wood 
River wastewater treatment plant utilizes gaseous chlorine, and is operated year­
round. Upgrades to this system (to make it capable of meeting increased demands 
associated with disinfection of combined sewer flows, prior to the discharge of those 
flows to the Mississippi River) could be accomplished by adding more 15~ lb chlorine 
cylinders, scales, gas feed equipment, a chlorine residual controller, aodlchlorine leak 
detector. However, this would require that disinfection of excess ww- !her 
wastewater flows (following primary sedimentation) occur at, or relative! ar, the 
City's existing wastewater treatment plant- which may, or rna ot be co l'!atible with 
other aspects of the overall Wood River CSO L TCP. ' 

Increasing the existing WWTP chlorine gas disinfectio~~stem ·';A mgd was 
estima_ted to cost approximately $100,000. Mo_st of the~.n~l~ed1¥~~~ ~osts would 
be attnbuted to the usage of chlonne, but add1t1onal ma1pt ·· "'equipment and 
electricity usage would also need to be consider~rj,:~,ov:· lo 1ne disinfection of 
excess combined wastewater flows (as am~~ of'tmo ·.~I neutralizing potentially 
envir_on~e.nt~lly-harmfu! c?ntaminants from"~o·~~t~eir release into the 
MISSISSIPPI R1ver- 1n th1s mstance, pathogenr · amsms~~would appear to represent 
a relatively economical CSO ControL,~f!§nt.. wever, the potential human 
h~alth risks associated with the cqglinued u§l;lQ g t~ous chlorine for disinfection -
e1ther for the "normal" WWTP efflue .. or for C '· 's ....: must also be carefully 
considered. 

In fact, the requirements.~Qf current Federa isk Management Program Rule 
regulations are responsi~l~:for nearly all water and wastewater treatment (and other) 
facilities which arEl,t,l!~~~g ga~~.sws cqt.Prine either installing chlorine leak containment I 
scrubbing. systems\Jj'1'ai;!~~on'ii{~)!i1eir gaseous chl?~ine s~stems in favor of liquid 
hypochlonte, . ltravlo~f-il~.1\t:'l:\t~'other alternative disinfection systems. 

-., '!lit'\ff 
Ultraviol!'lt ligh ).£) di$,iofection technology, though substantially more costly to 
purchas~f~'iitt-ti\!l!;la'llil·chlorine wastewater disinfection systems, is gaining 
wide~pseaQ~i;lccept~nC:e in the municipal wastewater treatment industry- both for 

·'. ~~-)_ ~@:;, 

¥9ntinliQ.J,J,s wa~Jewater treatment plant effluent, and for intermittent CSO and other, 
c'!:'disinfectiob,-,applipations. This increased use of UV disinfection systems for these 

'.'>- '·""- "'!ib-,t, 
.,.puq:>§ses iS'R~marily due to the significantly reduced safety risks and the substantially 

-"-\0 (-,-4 9 

··t~_l;fliced operational complexity of UV systems, compared to chlorine or other 
ch~ruical-based disinfection systems. 

'"ti.J.i;:.;;" 
-~:·· 

UV disinfection equipment to treat a 15 mgd flow was estimated to cost approximately 
$260,000 to procure, with a total installed cost of approximately $750,000. In order to 
be efficiently and consistently effective, though, UV disinfection requires a relatively 
low suspended solids concentration in the water to be disinfected. 
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UV disinfection works best with tertiary-treated wastewater effluent, still works very 
well with secondary-treated effluent, and can still be adequately effective for 
disinfecting primary-treated wastewater effluent. It is for this reason that the use of 
UV disinfection for CSO flows requires some degree of "pre-treatment", either using 
conventional primary treatment (clarification) or swirl/ vortex technology. 

Consequently, any further consideration of UV disinfection for pathogen destruction 
prior to discharge of CSO flows from Wood River into the Mississippi River, would 
need to also include costs associated with suspended solids removal "pr\1-treatment" 
of those flows prior to UV disinfection- unless, of course, the primaryJ,~;,eatment 
and/or swirl/ vortex was to be included in the Wood River CSO L T~J ' some other 
reason (say, WWTP treatment capacity increase). • 

Option VIlLA. Analysis: Modify Exist'g WWTP Equipmen 

Again, as previously discussed in Stage 1 Screening /j5anking entified CSO 
Control Alternatives, modification of existing equipmen,bll!JJR!o ,~mary . 
clanficat1on and seconda'!: treat~ent (coupled w1th a_n l~fA~~a~~~dTe-ratmg of the 
wastewater treatment fac1hty des1gn treatment caBac1ty, .~ · d appear to be a 
feasible, relatively economical way to create. "''"'rei!"' aci · treat CSO flows in the 
Wood River WWTP. 

The necessary ex~ent ~f increase in"";,w~f:>~pa~~,Y cost-e~ectively achievable 
through such mod1f1callons, and tq,~tassoclatea.ca·py:el and mcreased O&M costs, are 
somewhat difficult to define, withoul'lf" t complting a thorough analysis of Wood 
River's combined sewer collection an · eatme'l: system. However, given that the 
WWTP was constructed in 1962, and tha , ast major upgrades to the WWTP were 
done in 1993 (achi increase in the urrent "rated" WWTP design capacity of 
4.8 mgd of between 0.3 and 0.6 mgd) would appear to be reasonable. 

Since it would be ,!;~::J;·J'.~,,~_, this increase solely by means of supplementing 
with removal-performance-enhancing "add-on" 

of additional treatment tankage, or piping, or 
the existing 
equipment 
buildi it is ·· that the purchase and installation of such existing treatment 

to implement this Option would not be likely to exceed 

.«~#~~ .. for Option VIII .A. would be to enable more combined wastewater 
+~,.flow",;to be through the existing primary and secondary treatment systems, 

''('Wit'hbut the contaminant-removal-performance (treatment) capability of 
tno~~- existing primary and secondary treatment systems. This can be, and currently 
is bei~;~g, accomplished (at existing WWTP's throughout the world) by means of the 
addition of plate or tube settler apparatus to primary and secondary clarifiers; and/or 
the addition of fixed biological media (or, in some cases, membranes) into dispersed­
growth activated sludge aeration basins. These, and other available, technologies 
will be considered as means for implementing Option VIlLA in Section VIII of 
this LTCP. 

END OF SECTION V. 
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VI. PUBLIC PARTICIPATION PROCESS 

USEPA-published documents which provide guidance regarding the development of a 
CSO L TCP strongly emphasize the importance of the agency I municipality preparing 
the L TCP significantly involving their customers I citizens in that L TCP development 
process. 

A. Existing Public Notification I Participation Approach 

Although the City of Wood River has been notifying their citizens (and,cJDffact, the 
general public) of CSO events on a consistent basis for many years.p~~eans of the 
Wood River Public Services Department's Internet Website, no for~al PobJlc 
Notification Plan had been put into place. Thus, one other req,~Jftment oftfi~"''afore-
mentioned 2005 USEPA Administrative Order which mand 1l"the ity's ' 
development of this CSO L TCP, was that a Public Notification I · · e prepared and 
put into action prior to April 2006. 

T~e required P~blic_ Notification Plan ~as developed by .,.~Il\~"'h,ifHn, Inc: for the 
C1ty of Wood R1ver 1n March 2006 (usmg a De*g,~,IJ2lb~r 20\:l!?.ttnformal plan wh1ch the 
City had pr_ep~red in December 2005 as a ~GI.~is). ""Je M~~h ~006 Public Notification 
Plan co~ta1ns 1nf~rmat1o_n on the procedure~r PS.~!!Il,q.,£~~dls~harge ~-vents on the 
V>food R1ver Public Serv1ces De_partme~~lnte!if'Weo:slteJ;placmg a?d1~1onal . 
s1gnage at the locat1on of the C1ty'slgp~~ au~) I pomt, and establishing a public 
hat-line for citizens of the City conc:fned abM!~CS<!>~ischarges and/or related 
environmental issues. A copy of thll~rch 200~~ P~blic Notification Plan 
(Administrative Order Response Item 6~< · · "'ded herein in Appendix AA. 

In addition, the City of W,99d River provides nformation regarding the City's 
wastewater I stormwater<':o.!lJlCtion and treatment system, as well as many other 
governmental topiGhQf interlr$.Lto its4illtizens by means of a quarterly newsletter (The 

~::":-_,,.,,,_,_,~~ ~~,"~- ,e"l*J' 

Pipeline) which is -· ·- • to alf"€ityj'fesidents and posted on the City's Internet 
Website. "' 

B. 

'""'mnn the public's participation in the City's process for 
Term Control Plan (L TCP) for Combined Sewer Overflows (CSO), 

'""'·'""·'"'" to a substantial extent by the lack of rainfall events 
ificant to produce CSO's from the City's combined sewer system. This 

· of CSO events made it impossible for the City to obtain needed data on the 
ac~(ii;!l_ quantity and quality of CSO discharges- data which was essential to 
as13e~;s· ing the potential adverse environmental impact of the City's CSO discharges 
on the receiving stream (the Mississippi River). This environmental impact 
determination was, in turn, essential to the evaluation of CSO control alternatives and, 
rnore importantly from the public's perspective, it could be essential to the public's 
reaction to the benefit: cost analysis for implementing CSO controls. 
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For this reason, the City staff and Horner & Shifrin personnel felt that it would be 
prudent to wait to initiate public participation until at least some actual CSO discharge 
quantity I quality data had been obtained, and until certain key CSO control 
alternatives had been more fully evaluated. 

Unfortunately, the "drought" of significant rainfall continued, until a point in time was 
reached wherein the USEPA-mandated deadline for completion of the City's CSO 
L TCP was closing in rapidly. For this reason, in early March 2007, it was decided by 
City staff and Horner & Shifrin personnel that information soliciting publi~;,Participation 
in the CSO L TCP development process had to be distributed to the citi ·"ns of Wood 
River as quickly as possible; and that the date for conducting a pub· ;,!;leting, as 
soon as reasonably possible (to encourage and receive public in o · once ning the 
final draft CSO L TCP) had to be established. 

Due to this level of urgency, and because of the City's sincer te[e~t in obtaining ,. .. ~ 
pu~l_ic input, p_rinted flyers contain in~ inforr~ation on t~~>~SO LT~ pro~ess and 
mv1ling_ the c1t1zens to_ attend a public me~li~g on ~pr~l~, 2, ~! wa~g_elivered to all of 
the res1dents of the C1ty of Wood R1ver (v1a msert1on mt · · · ·.· uruty newspaper-
The Alton Telegraph) on March 21, 2007. A c }ft f thi IS 1 eluded herein as 
part of Appendix T to this L TCP. 

Apparently owing (at least partly) to the f9ct u r p.al official election was 
scheduled for the following day (AP~!~S~Fr1'!ilt ~dance by the citizens of Wood 
River at the April 16 public ~eeting,\~h the C1 CS~ L TCP was disappointing. 
Unfortunately, only three residents w,~!e prese~at tli1s meetmg (wh1ch consequently 
began at approximately 5:30p.m. and~ed .bout 6:15p.m.); but those three 
attendees were very interested in, and ge~~lly supportive of, the City's efforts to 
minimize the environme!J!pl impact of cso•C!ischarges. 

~'~·-Reference should,QJil,!fladetcyAppendix T of this CSO L TCP for the list of citizen 
(and other) attend~~1c:tatl4i;!~Apr!w;if,' 2007 public meeting; and for the written record 
of the discus.~(s ctiVill:lt~d'"questions asked by the public at this meeting. 

As indi~~%~.in th~rift~J;J record, the ~itiz_ens attending this ~pril16 public ~eeting 
wer'1,,mo~'con.~~b,out the potent1al 1mpact tha~ the ant1c1pated expenditure of 
funds,;l.P coo§truct tlie'~'cap1tal Improvements to the City's combined wastewater 

-., "'"·:·'-> %.,o .. 

R.OIIectib.!],"ariB~~atment system recommended by the CSO L TCP would have in 
;;i"ferms of lM'.qreasihg their sewer bills. Obviously, these citizens (who were all elderly 
• •.•. ge1JJI,emen~~!3re hopeful that such increases could be kept to a minimum. 
-;,_,~~~,,,~ 

Als~.~as indicated in the written record, the citizens attending this April 16 public 
meetiog were urged to continue their dialogue about the CSO L TCP with either City 
staff or the City's consulting engineer; and to provide any further input into known 
sewer system problem areas, preferences for certain CSO control options, 
suggestions for other CSO control options to be considered, and so on - either in 
writing or by phone. 
The attending citizens were also encouraged to talk with their family, friends, and 
neighbors who were not in attendance at this meeting about the CSO L TCP; and to 
encourage those people to also become more involved in the process of development 
of the CSO L TCP. 
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C. Summary and Conclusions From Public Participation 

As stated in the written record of the public meeting (contained in Appendix T), the 
following were the major pertinent comments regarding the City of Wood River's CSO 
L TCP development, which were expressed by the public at the April 16 public 
meeting: 

1. The annual average of 29 CSO discharges which the City of Wood River has 
experienced over the last few years is definitely perceived to be many. 

2. The concept of the City of Wood River using the existing 
ponds owned and operated by BP Amoco for temporary 
wastewater from the City's collection system during vvc:«vv 

concept which was previously proposed, but not im 
is still perceived to be a very feasible and co~>HlffE~cti' 
the City of Wood River to implement. 

3. The potential impact that the anticipated 
capital improvements to the City's l"nnnn" 

treatment system recommended by 
increasing the sewer bills of the resme:nts 
concern to the public. 

As of the date of issuance of this 
been received by either City staff 
Wood River regarding the City' fiAI/Aic 

END OF SECTION VI. 
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VII. NINE MINIMUM CONTROLS IMPLEMENTATION STATUS 

The City of Wood River currently has in place the requirements to meet the nine 
minimum controls. Some of these are contained within the state-approved revised 
Combined Sewer System Operation Plan, while others were recently formalized 
through creation of documents requested by 2005 USEPA Administrative Order. A 
brief description of the City's current status with respect to compliance with the nine 
minimum controls is provided below. 

A. Approved Combined Sewer System Operational Plan 

Originally created and approved in September of 1997, this Ope!jtibna · ~1,11n was 
slightly revised, an~ then re-approved in March of 2003. ThisJj.an documl"~contains 
the Sewer Use Ordmance, the NPDES perm1t, lntergovern~lal A~,~;,eementsl~the 
Amoco Agreement, a description of the sewer system and rel~dJiJIYstations, 
screening devices, a pollution prevention plan, and sy tern conllf;"'1tJescriptions. 
A copy of this Plan document is available to the publi e G f Wood River 
Public Services Department Office. 

.~~~~' 
The current (2003-developed) version of !lils Plalij. do ent will need to be 
revised by City staff, to reflect the neces~ry chifbges r suiting from the 
implementation of the recommendations "/lt{; ''1f:i'S'tl!nt'iined in the final 

,,,:~\7:(14:;.'":'-$(· 

version of this CSO Long Term CoiilrolzB 
ff$';' 

-?!t1/!' 
In addition to the Combined Sewe~'f0Jgeration ·. lan, a Corrective Action Plan for 
Improving the City's Combined Sewer~y,~tem..<fu<W·peration & Maintenance Record­
Keeping was created in December of 20lrW~F1orner & Shifrin, Inc. for the City of 
Wood River in ·. the 2005 USEP7X Administrative Order. This document 
clarifies inspection and record-keeping tasks related to the Combined 
Sewer Action Plan for Improving the City's 

& Maintenance Record-Keeping can be found in 

system for storage of flow was informally addressed in the 
Jmt>lfl~~a Sewer System Operational Plan; in that this document states that 

thc""''tt'" dam is set at a level in which if raised, would create surface 
"t'4;c.floQ.Qiirig an•d~bas13ment backups during wet weather. Use of the collection system for 

is discussed in the Plan for Optimizing Storage in the City's Combined Sewer 
to reduce CSO discharges, which can be found in Appendix BB, herein. 

C. Flow Capture for Treatment Maximization Plan 

The capture of flow for treatment maximization was informally addressed in the 
original Combined Sewer System Operational Plan in that this document states that 
the height of the coffer damn is set at a level that if raised, would create surface 
flooding and basement backups during wet weather. 
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A formalized Maximization of Flow to the POTW for Treatment Plan was developed by 
Horner & Shifrin, Inc. for the City of Wood River in March of 2006 in response to the 
2005 US EPA Administrative Order. This document contains a description of the 
operations of the combined sewer system and wastewater treatment plant for 
maximum treatment of flow, as well as previously considered alternatives to further 
maximize the amount of flow treated. This document can be found in Appendix Y, in 
this LTCP. 

D. Pretreatment 

The City of Wood River does not have any significant non-dome§Jic isd]i}rgers and 
+'"':.>- --~~'Og, 

therefore has no pretreatment program, nor the Ordinance-established auth~ty to 
administer a pretreatment program. ~ 

E. Control of Solid and Floatable Materials in CSOs 

"'~ . The control of solid and floatable materials in CSOs is dlS~~j,Q- · e Combined 
Sewer Operational Plan ':"ith the description of · ~ifree\~gifucflities located at the 
Levee D1stnct Pump Station. Th1s equ1pme as · talle&f?s part of the CSO 
upgrades finished in 1993. 'tl, 

.. -w· 

F. Pollution Prevention Plan 

A more detailed description of polh.iHQJ;J,Preven ~12n practices and record-keeping than 
what is currently contained within the \l'lbmbine(l&Sewer Operational Plan was 
developed by Horner & Shifrin, Inc .. f?r ~\~?of Woo~ River in January o~ 2006 in 
response to the 2005 US.~PA Admm1strat1ve Order. Th1s Pollution Prevention Plan 
describes the scope, freq\)!:lqcy, and record-keeping requirements for the pollution 

";[?,,.~. :> 

prevention practic~J~!streef~itJ~aniup; leaf pick-up program, solid waste collection 
and recycling, hazawol!l~-~ste~A~!Iection days, sewer flushing, catch basin cleaning, 
manhole rehe.?ilitatioi_. s~ert.~i11 rehabilitation, odor control, and public education 
progra:: •.• ~Hls ocu't·t can-be found in Appendix Z, herein. 

G. ··•: .•. 'A··· 'lic~.tion Plan 
~~h ~ 

r!:}lthoJ§'~'Ilh ·~ of Wood River has been notifying the public of CSO events on a 
,,1J$~ons\~tentt!l?Sis,~no formal Public Notification Plan had been developed, and thus was 

''<C~,7oreqyjred un'Cl'e,r the 2005 US EPA Administrative Order. This document was developed 
"'·~~lFiorner & Shifrin, Inc. for the City of Wood River in March 2006 and contains 

in'fotmation on the procedures for posting CSO discharge events on the Wood River 
Pubfld;Services Department Website, signage at the CSO outfall, and a public hot-line 
for concerned citizens. This Public Notification Plan can be found in Appendix AA, 
herein. 
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H. Sewer System Optimization Plan 

A formal Sewer System Optimization Plan was prepared for the City of Wood River by 
Horner & Shifrin, Inc. in January of 2006 entitled Plan for Optimizing Sewer System 
Storage to Minimize Frequency, Duration, and Volume of CSO Discharges in 
compliance with the 2005 US EPA Administrative Order. This document describes the 
activities that the City completes in order to best optimize the sewer system, including 
inspections, tide gate maintenance, regulator settings, inflow retardation,.Jocalized 
upstream detention, lift station operations, and removal of obstruction~fibw. The 
Plan for Optimizing Sewer System Storage to Minimize Frequency, j,~ ·· tion, and 
Volume of CSO Discharges can be found in Appendix BB, herei ff,~ 

I. Sewer Use Ordinance 

The Sewer Use Ordinance is contained within the Cofl1bined S ~.J Operational Plan. 
This Ordinance was last revis~d in 1997 to reflect the 'lli§tij~~ tdll'tlll~ wastewater 
treatment plant as well as the mtergovernmental agree ".·. · . for the treatment 
of wastewater generated in neighboring comm 

J. Recommended Future Action 

A\i)i'li~>" 

In order to promote continued compli<H~ce'> 'ty of Wood River with the intent of 
.-'i''"~il' 

USEPA's Nine Minimum Controls,~(!is recom .,_ .,that City staff (or an objective 
third-party retained by the City) per'forfll a bi-a~~J.ual every two years) review- similar 
to that performed as part of the devel6""· ent qfJhis L TCP - of each of the major 
component plans I ordinances I and othe .· :Slrments which provide the methodology 
and authorities for Woo • iver's implemen ion of the nine minimum controls. 

·~%this bJ{annual review (or evaluation) be conducted 
~•;·:"~'' .~•"'¥·t& 
·~ · ation Checklist contained in Appendix GG, herein. 
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VIII. DETAilED EVAlUATION OF SElECTED CSO AlTERNATIVES 

Based on the initial screening I ranking and subsequent analysis (preliminary 
evaluation), presented in Section V of this L TCP, of the nineteen different CSO 
Control Alternatives (Options) identified for consideration for possible inclusion in the 
CSO Long Term Control Plan for the City of Wood River, the following seven Options 
were selected to be subjected to the detailed evaluation described in this Section: 

Option I.A. 

Option I.B. 

Option IV.A. 
and 

Option Vlll.C. 

Option VILA. 
and 

Option VII.B. 

Wood River Sanitary I Storm Sewer Separation 
- Madison Avenue Area 

Wood River Sanitary I Storm Sewer Sepa!Jcltion 
- Central & Hawthorne Area 

Peak Flow Attenuation by Tempora ~~b!€.i~~ Storage 
Using Existing BP Amoco Storpge Pontf~;t;, 

-~'"":,_ -<,·.":\·: 
Interrupt Well Pumping at BP .4:\lij'OGRic,J?.urih'{I,;Y"et Weather 

"'"' ·~1ii!il " '•vi' ~- .~!~'/~''*· 
CSO End-of-Pipe Swirl/ ViC>~~x Tr~j.fiTienCSystem 

. J 'q 
CSO End-of-Pipe Alt t · "l!~~~tibn Treatment System 

.·~ 

Option VIII.A. Modify Exist~g'f\IVW1iJ"EqQj,Rment to 
Increase Tre~tjnent Cap~,cityl\> 

,~~'\~~- I 
The purpose of this Section of the CS '· ong;;tllerm Control Plan for the City of Wood 
River is to discuss the methodology used · "f!lore detailed evaluation of each of the 
above five CSO Control~~ptions (or combinations of Options), review the identified 
relative advantages and a1$.gdvantagys of including each of the five Options in the 
Wood River CSO',\r;;f~f, detetmin!(~ife relative benefit:cost ratio of each Option (for 
use in prioritizing rAj)plem~nt?tio(l.~pf Options), and then present the resulting 
recommendq!ipns, a~ .. t~§VHiltq~r or not each of the five cso Control Options should 
be included in"\NoodHiver's cso L TCP. 

1t~;;::<,-~'''-, '':!{'~~t:' .," 
Lat§J. in':§§'ction·t~ll'gf,~hls CSO L TCP, the sequence for (and anticipated duration of) 
the imP,Iemi.lJJtatiori"oVeach of the Options recommended for implementation will be 

-·"d8fin8d\~~· -,;,~,:~-
~- - ·-~'(~-

~:~}- .;;.-

Optioni?A.: Wood River Sanitary I Storm Sewer Separation 
-- Madison Avenue Area 

Th~~~halysis of this Option previously-presented in Section V. of this L TCP (refer to 
Pages V-2 and V-23) was completed to a level of detail sufficient to enable the 
conclusion to have already been drawn that Option I.A. is definitely worthy of 
recommendation for inclusion in the CSO l TCP for the City of Wood River. 

More detailed evaluation, at this time, is therefore not necessary; and would, in fact, 
constitute preliminary design (effort which is beyond the scope of this CSO L TCP). 
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The only aspect of implementation of Option I.A. which does require further 
evaluation is a determination of a quantitative value for the benefit: cost ratio to be 
assigned to the implementation of this CSO Control Option (to provide a basis for 
prioritizing the implementation of this Option in comparison to other recommended 
CSO Control Options). 

For such purposes, it has been assumed that the most logical method of calculating 
the benefit: cost ratio for CSO Control Options considered in this CSO L TCP's 
development is to divide the estimated quantity of combined wastewater.flow that 
implementation of a given CSO Control Option would eliminate from ~~~potential 
CSO discharge of the City of Wood River during the design-storm wJlt,eather event 
(in Million Gallons, or MG ) by the estimated dollar amount capit PE6st~ta\·mplement 
that CSO Control Option. 

--fu·. 

On that basis, Option I.A.'s calculated benefit: cost ratio ,quldJ{~¥'(using the 
~"l;_ ~~-~ 

values previously-presented in Section V. on Pages V-~3 and '12~:: 

B. Option I.B.: 

0.21 MG/$1.7million = 0.12 

,.ci~t,, 
Wood River Sanitary I St.~tm se·· er Se 

-""-~ - Central & Hawthorn~- e 

Similarly, the analysis of this Optioglp1i~:W16·~:~~y"Pfit,sented in Section V. of this L TCP 
(refer to Pages V-3 and V-25) wa~£(;bmplete'd}to a'~'lg,vel of detail sufficient to enable 
the conclusion to have already been;.grawn thijljOption I. B. is very likely to be 
worthy of recommendation for inc1IT$.,~<?n i1J4{he CSO L TCP for the City of Wood 
River. Therefore, more detailed evaluafi'0Jj1Jf70ption I. B., at this time, is not 
necessary; and would, it:J,gfact, constitute preliminary design (effort which is beyond 
the scope of this CSO L Tem.). 

.,}![Jk;G:"',··_. __ .,¢~~~:\, ,_ .,-;;~iiP-
The only aspect ofitirnprementatip!)~1of Option I. B. which does require further 
evaluation issf;) detefWin__;~'flon;,gt,t quantitative value for the benefit: cost ratio to be 
assigned to tti~ 1imple't!}!rntation of this CSO Control Option (to provide a basis for 
prioritizi~gthe irt\pJ~ni~ntation of this Option in comparison to other recommended 
CSQ CoritroFOpti?Jrt~). ~· 

~-~,> ''~;~{~(-, ·- <-'''~'(t~t~' 

for s'JC:twurpq_~es, it has been assumed that the most logical method of calculating 
r2"the Q,enefit_:posf:ratio for CSO Control Options considered in this CSO L TCP's 
c; ••.• dEf,¥~1bpmeh~:is to divide the estimated quantity of combined wastewater flow that 

~lriiplementation of a given CSO Control Option would eliminate from the potential 
CSQ discharge of the City of Wood River during the design-storm wet weather event 
(in ·Million Gallons, or MG ) by the estimated dollar amount capital cost to implement 
that CSO Control Option. 

On that basis, Option I. B.'s calculated benefit: cost ratio would be (using the 
values previously-presented in Section V. on Page V-25): 

6.0 MG I $ 13 million = 0.46 

Vlll-2 



While this benefit:cost ratio may well be relatively favorable (compared to other CSO 
Control Options being considered by the City of Wood River), the fact that 
implementation of Option I. B. would involve such a significant capital expenditure 
(approximately $13 million) serves to make the inclusion of implementation of this 
Option as part of Wood River's CSO Long Term Control Plan questionable. 

Other considerations which must be factored into the decision as to whether to 
include Option I. B. in this CSO L TCP are discussed (and the final ation 
regarding Option I. B.) are presented in sub-Section F. of this Se•ctiC1f1 

C. Option IV.A. 
and 

Option VIII. C. 

Peak Flow Attenuation by Temporary 
Using Existing BP Amoco 

Interrupt Well Pumping at BP Am 

The suitability of Option IV.A. for inclusion as part of 
indicated by the Stage 1 initial screening I ranking of 
as the Stage 2 preliminary evaluation of alternatives, 
further evaluated in this Section VIII; and, as nr<i\/in' 

Option VIII. C. in Section V. of this LTCP, 
previously implemented a version of 
and will be incorporated in the imr,l<>rn<>r 

include Option IV.A. in Wood 

was sufficiently 
:ilfc>rn:,fh,rP<: aS Well 

IV.A. being 
discussion of 

City of Wood River have 
that Option VIII.C. can 
(if it proves feasible to 

A substantial amount of effort was evaluating the feasibility of 
the City of Wood River using the i riverfront storage ponds (in 
conjunction with BP Amoco's continued those storage ponds) for temporary 
storage of excess combined wastewater , in order to significantly reduce the 
number of CSO discharges;;1JY the City. This effort included the following significant, 
labor-intensive tasks; '"*~'· ,,¥!;;, 

·\~;:;~~t;~~~t:'-- _: ·v~~~f':'· 
• ~~qeterml(Jing((in"icppjunction with BP Amoco and its consultants) the 

1!Q(!.Jal v"6jprne of lhe existing storage ponds. 

i~?~'~'·\~;-,,,'"':- -ii~~t~''.- '~~ 
"i:~i'':i&a~t~JWiRJng (in conjunction with BP Amoco and its consultants) the 

··~~ill.. "'~;:hquaritities of stormwater runoff from BP's Wood River facilities which 
''::;,~' '·"rn.[Jst be "accommodated" during wet weather, both in the capacity of the 

"''1\':::, 72t\,•sewer which conveys BP Amoco's combined wastewater flows to 
''''iieither the City's WWTP or to BP's riverfront storage ponds and with 

respect to "reserving" sufficient volumes to store such flows in the BP 
Amoco riverfront storage ponds. 

• determining (in conjunction with BP Amoco and its consultants) the 
hydraulic feasibility of diverting Wood River's combined wastewater from 
the 84" sewer to BP Amoco's existing storage ponds, AND then 
returning that diverted flow back to the sewer leading to the City's 
WWTP- preferably without the need for pumping. (Refer to the 
combined sewage conveyance and treatment system hydraulic profiles 
for the BP Amoco and the City of Wood River in Figure 13, on the 
following page). 
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• determining whether it would be reasonable to expect that a "typical" 
volume of the City's temporarily-stored combined wastewater could be 
returned ("bled back") from the storage ponds through the City's WWTP 
for eventual discharge BEFORE another wet weather event (which 
necessitated another use of the storage ponds by the City) occurred. 

The results obtained from the completion of the above-described tasks (as well as 
other related activities) are described in the titled sections that follow, inJhe order 

!.!"'(~ 

they are presented above. _,~'if' 

~,::»~:\ 
Determination of Storage Pond Capacity ,, '~? ···~!)!,, 

, -"'''"'"< , ~-1}2r-
ln the May 3, 2007 meet1ng between personnel from BP Amo~gvand the1r cq4l,.sultant 
(URS Corp.) and H&S staff, the BP Amoco personnel indic~I~a thatJ?P was'styl in 
the process of completing a physical field survey of their exlStj@~ ~ri~'iiront storage 
pond "complex", which was necessary to accurately determine"11't ·•"'·' xisting total 
storage volume which this "complex" can provide. 

This determination directly relates to the questiP.O,Qf how,,~nuc stBrage volume can 
BP Amoco safely make available to the City""of'Vvoo Rive:G. without compromising BP 
Amoco's use of these storage ponds. ?it"t2~~!$:')_'t 

Due to the time constrai_nts r~lating)B/ttle:'&.M,~niit~~ of Wood ~iver's final draft CSO 
L TCP to USEPA f~r rev1~w, 1t wa~,jc~_eclded at~e ~Y 3 mee~1ng that (for p_urposes of 
the L TCP, and until th1s f1eld surveY{g,an be co·tJ;lpleted) the City of Wood R1ver should 
count on a total useable capacity of atlL~est 1~Q' Million Gallons of storage in BP's 
riverfront storage ponds (which is the"rib;l_g:unt that BP Amoco is currently required 
to make available to the~pty in BP Amoco''s"'agreement with the City for treatment of 
BP's wastewater by the Gi!y:s WWTP). However, it is important to note that this 
volume will not Ql'!;c~vailable."durirujthe entire month long shutdown to perform 
maintenance on "tijp~~TP·s"ef.90dary treatment train, which occurs on an 
annual basi§, if thi~.\OpJionci§Jmplemented as the sole CSO control option. 

~~~;;< y~-1'' ·-.. J' 

Determination of·~-' Reserve" Capacity to Accommodate BP Amoco Flows 
In t~.e K1~¥~3Vi!4Q,Q,l;~~efing between personnel from BP Amoco, their consultant 
(URS~forp;), and R&S staff, BP Amoco personnel also indicated that BP was still in 

.• uie pro(;:~::;s'of•researching the basis of design for BP's current stormwater 
man?gerrH')[lt system, which was information that was definitely needed for BP 
Arppco aniHts consultants to respond to the critical question regarding the quantity of 
'iJ,i,noff from its Wood River facilities which BP must convey to, and store in, BP's 
riVE\!front storage ponds. 

·;\2>--

Subsequent guidance obtained from BP Amoco's consultant (URS Corp.) that, at this 
point in time, the best answer which BP could provide regarding the stormwater 
runoff from their Wood River facilities would be for Wood River to use the basis of 
stormwater system design information contained in the previous June 1993 study 
prepared by Sheppard, Morgan & Schwaab, Inc. (See Appendix P). 
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The reported amount of runoff from the BP facility for a 3 inch recurring rainfall is 
approximately 15.5 MG, and from a 10 year, 24 hour storm (1.8 in/hr) is 
approximately 25.6 MG. Assuming that in the case of a 10 year frequency storm, the 
City of Wood River will produce such high stormwater flow rates and volumes that a 
CSO discharge is inevitable, due to the entire capacity of the 72" sewer being utilized 
to handle runoff from the BP Amoco facility (which, as part of this alternative, would 
be modified to also carry Wood River CSO flows to the storage ponds), it is not 
deemed necessary to reserve this 25.6 MG of capacity in the storage pqnds. 
However, even though a 3 inch recurring rainfall produces over 75% S?,f~fhe 
stormwater runoff as that of the entire City of Wood River for the d~gi99"storm (three 
month, one hour storm, 0.81 in/hr) reserving a capacity of 15.5 ~G;for B~,f-moco 
stormwater runoff flows allows for a large enough volume to be~reserved fc)r,,use by 

,(;0;-'<" ~,~.~~'"' 

BP Amoco in the event of a heavy rainfall occurring while tl;!~fstorag~J ponds''sljJI 
contain CSO flows from the previous rain event. '''~\!$, 

""t< 

The peak instantaneous flow rate from the BP Amocd~{~ciJHt dur'irig,;,? 10 year, 24 
hour storm is reported to be 165,000 gpm. This is such}? ni§.!;l~~Y,[ldff:irate, that even 
the Levee District Pump Station, designed to <U.~l\l?rge lQ~~GSO'fi0W generated in 
the entire Wood River sewer system tributa,J¥18rea''fg the 'f)(!,jssissippi River during 
high river stages, does not have this availaoie cap\iqlty. The. maximum capacity of 

""'-"-'!'•__ :'"~'"'Yf>'>'_--,;·•; ->---- ,__ .. , 
the Levee District Pump Station is 117 ,QOO 9POJ.t.Which'is;,,assumed to be the peak 
runoff rate for the City of Wood Riv~r;~tof!a;~2ris~~ative design storm (documents 
which detail the design basis for tQj}''pump st~Jlorl'>a,["'e not available). Peak 
instantaneous flow rates for other ae,.~gn storf1Ql> fo(the BP Amoco facility are not 
known, and since modeling was beyO~q.the scope of this L TCP, the peak runoff rate 
from the City of Wood River for the desT~l:J..{>t0'7ln is also not known. Thus the 
capacity of the 72" sew~?r.was determined'if$ing the proposed modifications to the 
system (that would alloW'Q£10 flows access to the 72" BP Amoco sewer), and then 
evaluated for adeqy§cy. TRI§;Js dis,g~ssed if the section below. 

~~!~~~J:it~~:'>~_' .. ,-;,_-,·_, _., _···i,z~k~{;ii~w~­
Hydraulic Feasibility ,;!J)ri·<~fiif:,,,'c· 
In determinir'ig)!,Qe hyg;;;:fulic feasibility of directing CSO flows from the City of Wood 
River tg,Jhe BP''Amocq1Rtorage ponds, two main factors governed the approach 
tak~n. ,,~~~~~i~~g_r~~-li-:~~~--- ~ 

'iif~,,~ '"i;lJ¥ertin'gi'GSO flows from the 84" sewer upstream of its connection with the 
"l!:.ir., Le'<§,\l District Pump Station fore bay is the preferred way of implementing 

''*~ttJisoption due to the WWTP effluent discharge into the Levee District 
Pump Station forebay. Thus, if diversion of CSO flows were to occur 
downstream of the Levee District Pump Station forebay, not only would 
CSO flows be diverted to the BP Amoco storage ponds, but so would the 
Wood River Wastewater Treatment Plant effluent. Since the WWTP 
effluent would be combined with the CSO flows, the entire volume of water 
would need to be treated before being discharged, effectively increasing 
the volume of flows from a CSO needing to be returned to the WWTP for 
treatment by a volume equal to the peak flow rate of the WWTP (effectively 
treating the peak WWTP flow rate twice). 
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• The floor elevation of the 72" BP Amoco sewer near the Levee District 
Pump Station fore bay is approximately 5 feet higher than that of the floor 
elevation of the 84" Wood River combined sewer (72" EL 414.53; 84" EL of 
409.7). This is the reasoning behind the recommendation of the 
construction of a new pump station that was given in the June 1993 report 
by Sheppard, Morgan, and Schwaab. However, the construction of a new 
pump station to handle peak runoff rates from the City of Wood River, 
along with the associated O&M costs would be inhibitive. 

-~~'? The two above described issues were the main concerns needing J2.~b~,,i'Jddressed in 
the determination of the hydraulic feasibility of diverting Wood RJ¥ei'CSGJ.;~,ows to the 
BP Amoco storage ponds. In reviewing the plans and operati9,\lal descriptiQD,Of the 
Levee District Pump Station, it was noted that the maximuruftwater l!iJ.}'el in t~twet 
well for the pumps is at an elevation of 422.0, while there is""ci!!i,p C!Q'Ifemergency 
overflow in the fore bay with a discharge elevation of 423.0. Since"'the Levee District 
Pump Station is reportedly utilized 6 months out of th~'Jye~r,,and'''~inergency 

--~- ~-fii;:""'""-··' ,,_.,,,} 

overflows into the Levee District impoundment area h<lv~ oc~Qq~g,ih'the past without 
surface flooding or basement backups upstrear:uwJ~he P:~p··sta'tion, it was deemed 
that the maximum allowable water level in t fll'ew' iversi~~ structure could be set at 
423.0. • 

• ,_ 'F 

Conceptual design of the recommer,ujgtJ~Pne.rce tj,on facilities upstream of the Levee 
• . • <:W-1 ~" ~!,~:h • 

D1stnct Pump Stat1on forebay cant,9.l'l found 1n~ppe,nd1x GG. The recommended 
diversion structure consists of a nei/'{;J£!Ctangul~f vault, 84" sluice gate, bar screen, 
and downward opening weir gate. It 'is%iQlporta'r!t to note that the 36" WWTP effluent 

"!¥~~· ~ 

line will bisect this new structure, but willlQ9HOi'scharge into it. This allows for WWTP 
effluent to continue to be,r:Jischarged to thEf*River (either by gravity or by pumping), 
while CSO flows are being;:qiverted to the BP Amoco storage ponds. 

~~$,'o, ~ _ _,"'\~~~i?- , ,{<tJf;~ 
With the BP Amocg,~sto~~9.\' pdQQ;li:lt a water level elevation of 421.0, hydraulic 
calculationsy)'_ere PEllforiiJea~tp,,,petermine the capacity of the 72" BP Amoco sewer 

''1.;- -·--- -·.c.." ··:·c<!.- '"""'''"" 
with the restrictiQn of¢qe' maximum water level in the new diversion structure being 
set at 14}0. Thil:l.•.pnaty,sis resulted in a maximum achievable flow rate of CSO flow 
froll'l tfie)Jl{OPQ~~p;7~[~eF$ion structure to the BP Amoco storage ponds of 13,333 gpm 
( 19 'll:lgd)>if!Jte fdfal"capacity of the 72" BP Amoco sewer under these conditions is 
·20,000·~gpm~(2~ mgd). Thus, the actual amount of flow reserved in the BP Amoco 
72" sewe(,f9r ~lormwater runoff from the BP Amoco facility is approximately 6,667 
gpm!(1 o mgoJ. 

__c,,;-'. ,. 

Bal;;ed on the evaluation of the historical records of the City of Wood River regarding 
the 'frequency, intensity, and duration of wet weather events which had produced 
CSO discharges due to excess (greater than the capacity of the City's WWTP) wet 
weather combined sewage volumes from January 2002 through March 2007 (see 
Table 17); it was determined that roughly 2/3 of the wet weather events during that 
period produced a total CSO quantity less than or equal to 7 Million Gallons (MG). It 
was further determined that the average duration of the CSO events during the 
January 2002 though March 2007 period was 3.5 hours (or 210 minutes). Thus, the 
expected average combined wastewater flowrate from the City of Wood River is 
33,000 gpm (7,000,000 gallons /210 minutes). 
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Table 17 Wood River CSO Discharge Volume and Frequency, Storage Pond Capacity, and WWTP Capacity Evaluation (January 2002 through March 2007) 

Event Date 

1129/2002 
2/19/2002 

31212002 
3/1512002 
312812002 

4nl2oo2 
4/1912002 
4121/2002 
4/2712002 

5ffl/2002 
5n/2002 

511212002 
5116/2002 
511712002 
61512002 

611012002 
6111/2002 
612512002 
7/2812002 
811112002 
8/18/2002 
811812002 
811912002 
8/23/2002 

101612002 
1012512002 

11/512002 
12/1812002 
211412003 
2/18/2003 
3/1312003 
3/1912003 
312012003 
312812003 

4/4/2003 
4/20/2003 
4/2412003 
4/2512003 
4/2812003 

51412003 
51812003 

511012003 
S/J012003 
6/1012003 
6/1212003 
6/2612003 
711812003 
712812003 

Event 
Duration (hf) 

21.0 
21.5 
5.0 
4.0 
1,0 

17,5 
6.0 
1.0 
6.5 
8.5 
6.5 

16.5 
3.8 
8.5 
3.0 
3.0 
0.8 
2.0 
2.3 
5.0 
1.0 
3.5 
1.5 
2.0 

3,5 
6.5 
3.0 

13.5 
u 
u 
u 
u 
0,1 
~ 
1~ 

u 
u 
« 1. 
M 
u 
u 
u 
u 
u 
M 
u 
1. 

Does C$0 Occur 
Before 

E•tlmaled Amount of Estimated Amount of Previously 
CSO Events Sorted by Estimated Volume Days Between Time Requir.d to Return Time Required to Retum Stored Volume 

Estimated Estimated Duration Estimated Amount Discharged (x, MG) CSO Discharge Stored Flow to wwrp• Stored Flow to WWT~ Has Been 
Rainfall (In) of CSO Discharge (hr) Discharged (mg) x<=S 5<x<• 10 10<x<•20 x>20 Events (hr) {days) Treated? 

2.2 
0.7 

0.45 
0 .55 
0.05 

0,8 
1.4 

0. IS 
1.1 

0.65 
2,85 

4.4 
0.4 
0.8 

0.40 
0.90 
1.75 
0.30 
0.33 
2.05 
0,50 
0.75 
1.25 
0.35 

0.35 
0.80 
0,45 
1.10 
0.35 

0.60 
0.45 
0,10 
0.30 
0.35 
0.75 
0.70 
0.60 
0.30 
1,20 
0.30 
1.15 
0.45 
0.65 
1,45 
3,45 
1.25 
0,38 

4.5 
2 
9 
2 

4.2 
2.5 
3.5 
16 

2.25 
5 

1.25 
3.00 
225 
125 
225 
2.50 
1.00 
4.00 
1.00 
1.00 

2.00 
3.00 
2.00 
1.50 
2.50 
1.00 
1.25 
2.75 
0.90 
3,00 
2.00 
2.50 
4.00 
4.00 
225 
3.50 
2.50 
2.50 
1.00 
3.00 
2.00 
7.00 
2.00 
1.00 

4 
12 
3 
1 
2 

10 
1 

10 
18 
32 
82 
16 
35 
4 
6 

12 
5 
6 

10 

43 

1 
0 

0 

0 
0 
0 
0 
0 
0 
0 

0 
1 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 

21 
11 
13 
13 
10 
12 
2 
6 
9 

4 
1 

19 
5 

14 
31 
16 
5 
2 

19 
11 
43 
58 
4 

23 
6 

16 

4 
2 

20 
11 
2 

14 
22 
10 

72 
72 

192 
57 
27 
42 

162 
27 

162 
282 
492 

1242 
252 
537 

72 
102 
192 
87 

102 
72 
72 
72 

117 
72 

27 
42 
42 
27 
72 
v 
v 
g 
v 
1~ 
g 
57 
72 
1~ 
57 
~ 

~ 

1~ 
v 
u 

3.00 
3,00 
8.00 
2.38 
1.13 

1.75·-·•liu 6.75 
1.13 
6 .75 

1 

0 
4,25 0 
3.00 0 

3,00-3,00 
4,68 
3.00 0 

1,13 0 
1.75 0 
1.75 0 
1.13 0 
3.00 0 
1,13 0 
1.13 0 

2.38······ 
1.13 0 
4.25 0 
2.38 0 
2.38 0 

0 
1.13 0 
0.50 0 
0 .50 0 

27.38······ 
3.00 
1.13 

, 1/1712003 6.5 4,00 4.00 29 0 0 0 1 16 447 
1111812003 0.5 0.05 2.50 7 0 I 0 0 I 117 4.88 

121912003 0.5 0.15 1,00 I 1 0 0 0 21 27 1. 13 
12/2212003 11.0 0,95 6.00 6 0 1 0 0 13 102 4.25 

1/412004 13.5 2.55 4 .25 14 0 0 1 0 13 222 9.25 
111712004 20.0 0,70 1.00 2 1 0 0 0 13 42 1.75 
21212004 6.0 0.70 2.50 1 0 0 0 16 12 0.50 

0 
0 
0 

3/4/2004 7,0 1.55 5.00 9 0 1 0 0 31 147 6,13 ....... . 
312512004 4.0 0.35 2.50 3 1 0 0 0 21 57 2.38. 
312812004 4.0 1,25 3.00 5 1 0 0 0 I 87 3.63 
4/2412004 10.5 1.20 5.00 6 0 1 0 0 29 102 4,25 
4/30/2004 1.5 1.60 2.00 14 0 0 1 0 6 222 9.25 
511212004 2.0 1.00 1 1 0 0 0 12 27 1.13 
5113/2004 21 .0 3.20 20.00 17 0 0 1 0 1 267 11.1 3 
511912004 5.0 0.85 3.50 4 1 0 0 0 6 72 3.00 
512512004 6.0 0.90 4.25 7 0 1 0 0 6 117 4,68 
512612004 6.0 1,90 4.00 5 1 0 0 0 I 87 3.63 
512712004 4.5 0.75 6.00 17 0 0 1 0 I 267 11.13 
513012004 3.0 0.75 3.00 7 0 1 0 0 3 117 4.68 
61912004 6.0 0.35 2.50 3 1 0 0 0 10 57 2.38 v 

611512004 0.5 0,50 1.50 2 1 0 0 0 6 42 1.75······ 
6/16/2004 6.0 3,30 5.00 14 0 0 1 0 1 222 9,25 0 

71612004 8,5 1.10 4.00 14 0 0 I 0 20 222 9.25 0 

Capacity of Storage 
Ponds Being 
Consumed 

7.60 
·0.20 

17.20 
42,00 

118.40 
133,60 
139,00 
135 80 
141.00 
131.40 
87.60 
68.80 
65.60 
67.20 
70,40 
71 ,80 
36.60 

2.20 
-8.80 

3.20 
5.20 

.0,60 

2.60 
-18,60 

8.60 
·2.60 

28.20 
2.40 

·16.60 

2.20 
-38.40 

0.20 
8.40 
3.60 
9.80 

14,00 
27.00 
18.80 
13.00 
14.20 
·3,00 

713012004 6,5 2.70 4,00 11 0 0 1 0 24 177 7.38 3,80 
6/4/2004 2.0 0,65 2.00 4 1 0 0 0 5 72 3.00 0 · 21.80 

812312004 1.5 0.45 2.00 6 0 1 0 0 19 102 4.25- 5.20 
8/24/2004 3,3 0.50 1.50 4 1 0 0 0 1 72 3,00 8.40 
8/2512004 2.5 1.25 2.50 7 0 1 0 0 1 117 4.88 0 ·17.40 

10/1212004 3.5 0.40 1.75 4 1 0 0 0 27 72 30J- 1.60 
10/1412004 16.0 0.65 6.00 3 1 0 0 0 2 57 2.38 0 -1.00 
10/1at2004 16.0 1.25 7.50 20 0 0 1 0 4 312 13.00 
10126/2004 3.3 0.60 2.00 5 1 0 0 0 8 87 3.63 

1/412005 
11512005 

1/1212005 
21712005 

2/1312005 
312212005 

6/812005 
6/13/2005 
6/2512005 
711112005 

15-Jul 
7/1812005 
8/1512005 
812512005 
8/2612005 
8129/2005 

10/31/2005 
11/1412005 
1112712005 
111612006 
1126/2006 
2/16/2006 
31812006 
31912006 
41212006 
4/612006 

511012006 
512412006 
61112006 

6/1012006 
612212006 
7/13/?,006 
7119/2006 
7/2112006 
6/10/2006 
8/1812006 
812812006 

1012712006 
11/1512006 
1113012006 

11412007 
111212007 
1/1412007 
211212007 
212412007 
3/14/2007 
3/19/2007 
312312007 
313012007 
3/3112007 

8.3 
1.5 
2.5 
1,0 

17,0 
2.0 
1.5 

12.0 

12.5 
11.5 
7.0 

12,0 
13.0 
2.0 
7.0 
7.0 
1.5 
6.5 

14.0 
1.5 
3.0 
4,5 
3.5 
4,0 
1.0 
0.8 

9.5 
15.0 
32,0 

8.5 
21.0 
11.0 
8,5 
6.5 
7.0 
0.5 
3.0 
8.5 
6,0 

2.65 
1.00 
2.85 
0.35 
0.70 
1,50 
0.35 
1.20 
0.90 
1.1 5 
1.00 
0.60 
225 
1.00 
0.45 

1.20 
1.05 
1,55 
0,65 
0.85 
0,45 
0,85 
0.40 
0.80 
0.40 
0,75 
0,50 
1.30 

0,90 
1.25 
3,45 
0.45 
1,75 
0.80 
0.80 
1.25 
0,60 
0.40 
0,30 
0,70 
0.75 

16.00 
2.50 
8.00 
2.00 
4,00 
7,75 
1.50 
3.00 
2 .50 

12.00 
2.00 
2.00 
8.00 
2.00 

9,00 
8.00 
5.50 
1.50 
4.50 
1.50 
5.00 
2.50 
1.50 
3 ,00 
2.50 
2.00 
2.00 
2 .25 
1,00 
400 

16.00 
1,00 
4.00 
2.50 

3.50 
5,50 
9.00 
3.00 

12.00 
2,00 
2 .50 
6.00 
2.50 
1.50 
1.25 
4.25 
2.50 

30 
3 

21 
4 
9 

32 
3 
9 

10 
7 

10 
9 

so 
9 

17 
5 

20 
3 

14 
4 
9 
5 

4.5 
6 
5 

1 
20 

5 
7 

14 
9 

0 
1 
0 

0 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 

3.5 1 0 0 
13 0 0 1 

13,5 0 0 1 
35 1 0 0 
12 0 0 1 

2.5 1 0 0 
1.63 1 0 0 
15.5 0 0 I 

1,4 1 0 0 
0,8 1 0 0 

0.42 1 0 0 

1 
0 

0 
0 
0 
0 
0 
0 
0 
0 

1,5 1 0 0 0 

1 
7 

26 
6 

37 
78 
5 

12 
16 
4 

28 

11 
14 
13 
44 
18 
19 
20 

1 
24 

4 
34 
14 
8 
9 

12 
21 
6 
2 

20 
8 
8 

11 
19 
15 
35 

8 
2 

29 
12 
18 
5 

0.73 1 0 0 0 1 

Indicates the pres...nod occurance of a I Tolal 82 32 24 121 Avg. Days Btwn Events 
CSO event OCC\Kfng tf this option were Peteenlaqe 54.7% 21.3% 16.0% 8.0% 13 
implemented Median - Days Btwn Events 

Indicates thallhe storage ponds wouk:l not 
be emptied before another wet weather 
event producing even more CSO volume 
needed to be stored In the ponds occurred 
Is !he limiting factor in returning flow stored in the ponds. 

10.000 
Mode - O.ays Btwn Events 

1 

72 
147 
492 

57 
147 
162 
117 
162 
147 

267 
87 

312 
57 

222 
72 

147 
87 

79.5 
102 
87 
72 

102 
72 
27 

31?. 
87 

117 
222 
147 
102 

64,5 
207 

214.5 
64.5 
192 

49.5 
39.45 
244.5 

33 
24 

18.3 
34.5 

22.95 

Ma;or Assumptions: 

13,63 0 
3.00 0 
6,13 

20.50 
2.38 
6,13 
6.75 0 4,88-
6.75 
6.13 0 

31.75-6.13 
3,00 
5.50 0 

11,13 
3,63 

13.00 
2,38 
9,25 
3.00 v 

6.13•••••1!! 
3.63 • 
3.31 
4 .25 0 
3.63 0 
3.00 0 
4.25 0 
3.00 0 
1,13 0 

13.00-
3.63 

4.88•••••111.io 9,25 
6, 13 • 
4.25 

2.69 0 
8,63 0 
8,Q4 0 

2.7 _____ 0 

8.0. 
2.1 0 
1.6 0 

10.2 0 
1.4 0 
1.0 0 
0,8 0 
1,4 
1,0 

Average time to return to average now after ra 
Average capacity of plant to receive CSO Ft~ 

1.40 
7.40 

-27.60 
34.80 

8.20 
-24.40 

11 :;1:0 
13,80 

-10.40 
2.00 

-1.00 

·10.90 

9.60 
-33,50 

0.70 

12 hr 

1.f mgd 
66667 9ph 



Obviously, this flow rate exceeds the hydraulic capacity of the conceptual design 
proposed above. However, this estimate of average runoff rate relies on the 
estimates of CSO duration and total CSO discharge, made by WWTP staff, as the 
flow meter installed as part of this L TCP has yet to operate as intended. If this 
Option IV .A. is implemented as part of the City's L TCP, it is advisable that 
stormwater modeling be completed for both the City of Wood River, as well as the BP 
Amoco Facility, in order to get a more accurate picture of the peak runoff rates for 
various storm events. Obviously, if the peak runoff rate from these two f,acilities 
during the design storm event will exceed the 20,000 gpm capacity of 't 72" gravity 
sewer, this would not be a feasible option. 

One option is available to increase the amount of flow that cag,~tJ'g directe •tQ,)he 
storage ponds that is compatible with the proposed design.,~pms 08

1
\LOn is to""U',\.ilize 

the existing Levee District Pump Station pumps to transportNgh flow rates to the BP 
"\_.. ·~-'- ·l$1:•6"-

Amoco storage ponds (the use of the Levee District Pump Statior:rlor this purpose is 
being discussed as a part of this L TCP as a feasibly 6gsiop,;~,howl"~~!· due to time 
constraints, no discussions with the Levee District have~peE;r1l!toiljf!tea' at this time). 

,.cl~~t~' 1'~~,,1,.~ --,~.;;~~1'ti" 
This could easily be achievable with the prQiitOsed q~sign"(@s seen in Appendix GG) 
by allowing Wood River CSO flows to bypa~~,the"'~&~eat:so diversi.on .structure 
once CSO flow rates exceeded 13,333gpm~PJ;QJ:eeomg,to'the Levee D1stnct Pump 
Station forebay. From here, the W~~J:I~Rlv~,.~S~ows along with th.e WWTP 
effluent could then be pumped to,tg~ 84" outf~U se~r. A new d1vers1on structure and 
approximately 200 foot sewer to dire.c.;,tthese fl~~s to the storage ponds would need 
to be constructed. Although it is not1l&&irabl~jo include the WWTP effluent in the 
flows directed to the storage ponds, effec.tk~.t:~JY double treatmg th1s water, the actual 
volume which is expect~q to be diverted to'i{Jle ponds for 2/3 of all CSO events would 
be 1.4 MG or less. This \S:~c.;alculated assuming the WWTP is treating the peak flow 
rate of 9.8 mgd over the avei:age cso duration of 3.5 hours. 

'~~q~~t{,'_c <\~~~hj,~~';'-'' 
Use of the L.~,yee Di~~ric,j'f?li!J;1J;)3fation to pump flows once they have exceeded 
13,333 gpm toJ!!!:Je s!QJ9ge ponas would allow the 72" BP Amoco sewer to be solely 
dedicate,q to sp:l~ulotoJiows, while the capacity to divert Wood River CSO flows to 

,_,c::·?;.,.,.,.__ _ <;>_ooJ\.. 'll-o,S 

the stofa~.elpo1J9§:W,guli;l·equal the 117,000 gpm reported capacity of the Levee 
Distrlgt Pil"h:1P sfatioil~~~ 

'?-..:,·_,;__ ··-;,::\.::;, 
:~.,~, 0<;,;~~-:.._ 

·· All suppdr;!ipg.hydraulic calculations for this conceptual design can be found in 
Appendi>tGG. 

Analysis of Returning Flows to the WWTP from the BP Amoco Storage Ponds 
In ter[ns of the amount of time needed to allow for the return of such temporarily­
stored Wood River combined sewage from BP's storage ponds back to the City's 
WWTP for treatment and eventual discharge to the Mississippi River, this becomes a 
function of three key considerations for any given wet weather event: 

• the volume of combined sewage which that given wet weather event 
caused the City to store in BP's riverfront storage ponds. 
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and 

and 

• the length of time that elapses between the occurrence of a given wet 
weather event which causes the City to temporarily store excess combined 
sewage in BP's riverfront storage ponds, and the next wet weather event 
which will again cause the City to temporarily store excess combined 
sewage in BP's riverfront storage ponds (because the current system is 
not configured to simultaneously store combined sewage in the 
ponds while returning stored combined sewage back to WWTP, 
and could not cost-effectively be modified to do so). 

• the rate of flow at which the return of such temporaril ,, · 
combined sewage from BP's storage ponds back tn.iln·"' 

be accomplished (which is a function of both 
used to return the stored flows, and the capacity 
both continue to receive "normal" combi 1eg~,§~~Wc1ge 
some quantity of "additional" volume of ste'ViF!ter 
stored in the storage ponds). 

Based on an evaluation and analysis of obtained from the City 
of Wood River regarding the frequency, of wet weather events 
which had produced CSO discharges through March 2007, it 
was determined that during this · events would have occurred, all 
during the month of September of the WWTP 
secondary treatment units would events occurring in 5.25 years, 
would in fact average out to events per year. This analysis of 
the City of Wood River's CSO volumes along with the capacity of 
the WWTP to accept capacity is in Table 17. It is important to note that 
the flows originating Amoco re not taken into consideration during this 
analysis of However, assuming a total capacity of 
the BP Amoco 50 MG, only in three instances was there less 
than 15.5 capacity. These three instances all occurred 
within the in which seemed to be a wet year in comparison to 
the analyzed. 

, this evaluation and analysis was based on an assumed 
mA ... nr 12 hours after a wet weather event for wastewater flows to return to 

ag<e;,dlr)kwe,aU1er flow. This assumed average of 12 hours was based upon 
vislial· i of several flow charts during the time frame of known rain events. 

analysis presented in Table 17 was also based on a maximum flow rate (at 
whit'h combined sewage previously-stored in BP's storage ponds could be returned 
to River's WWTP for treatment and disposal) of.1.6 MGD. Based on 
discussions with the Wood River WWTP operating staff; it is believed that this 1.6 
MGD assumption is a reasonable value. 

Obviously, the quicker that previously-stored combined sewage flows can be 
removed from storage and returned to the WWTP for treatment and disposal, the 
lower is the probability that another wet weather event would occur that: a) precludes 
the ability to continue to return stored flow back to the WWTP, and b) begins 
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"consuming" the ponds' storage volume again (rather than "restoring" some volume by 
returning stored flow back to the WWTP). 

However, the difficulties, costs, and technical complexity of modifying and/or 
expanding the existing WWTP (so as to make that facility more capable of handling 
increased volumes of flow) are significant- as is explained in greater detail in the 
discussions regarding Option VIII .A. later in this Section VIII. of the L TCP . 

. AS-
Ultimately, it was determined that it was highly unlikely that implemen"t?tion of only 
Option IV .A. alone would provide the necessary degree of certaint¥i1J~~~ the City of 
Wood River could consistently achieve compliance with Federai,,PSO o·<• rol Policy. 

,,r?f_f}' 
The basic unpredictability of the interval between potentially:,;0SO-p~oducing :.et 

.fl:-""' -- ,_:"·)0. '¥/' 

weather events, the intensity of those events, the peak runolf\~~t~~9f"'those events, 
and the duration of those events - coupled with the sor:rewhat~hr.ijjted capability to 
return temporarily-stored flow back to the WWTP (as"\&,Elll!ij~the.'limjted "extra" 
capacity of the WWTP to accept those "additional" retu'ill;l.eCi"fL9,~,witile continuing to 
treat "normal" combined sewage flow generat~QlPYJhe qJty,Jb'f Woo'd River)- strongly 

.r>-,-~,,-' --~-"'0-"::•._ ""'"'"""' 

suggested that (because of the relatively higiJ''voluril~e of s{grmwater runoff that can 
result from a significant wet weather eventil:!t:ils my~b;:Js 2b)rnillion gallons over an 

'BS,_\ """'"·"'M"''-''-"''•:·-, ~,... 

approximately 3.5 hour period) any further evqluatiori'~"Oftsome form of Option 
IV .A. made sense only in combinati'S'fi~With ~t<iSO control Option which would 
increase the City's ability to ac4Jft sign'lfi~grrtiSt.~weater volumes of combined 
sewage which had been temporar,py storedJln BP's riverfront storage ponds 

'l.L'-•- 1?'·:>: 
and then returned to the City's WW"i£ f r · atment - Option VII I.A. 

For this reason, further•q,\l?cussions of pos 1ble methods for implementing an 
operating scenario whicn"<"ifl.~Jid allow for use of the BP riverfront storage ponds by the 
City of Wood Riv~f"o{Qf tempo[§ry stgfage of excess combined sewage (as well as 

,,_. -~o"_'-"·-- -.,~--- ."~,_,w 

estimates of constr;4C:tion.,~;;osts.\~~sociated with implementing such methods) were 
deferred to ~yb-Secti~m.Re:;cBf1Jg)s'8ection VIII. 

'4,{~':' ~~~7 .• , .. 

D. Option VILB"!· ... c·~p End-of-Pipe Alternate Disinfection Treatment System 

Op:!~~~i7:f~ es~ End-of-Pipe Swirl I Vortex Treatment System 
~1.'.-;".... -~,, -, "-":~4::-"'C-

The ~uit~i'b~jty'6'f~Options VILA. and VII. B. for inclusion as part of this CSO L TCP 
w<ilg;sufficienJiy indicated by the Stage 1 initial screening I ranking of CSO control 
"~WE"irnatives, and the Stage 2 preliminary evaluation of alternatives, to warrant a 
co[uJ;lination of these two Options being further evaluated in this Section VIII. 

~~i~" 

As discussed in Section V. of this L TCP, Option VILA. is only feasible for use in the 
Wood River CSO L TCP as a precursor (or pretreatment) step to Option VII.B .. This 
is because the contaminant removed through application of the swirl I vortex 
treatment technology to combined wastewater flows is suspended solids. Given the 
normally high suspended solids concentration in the receiving stream for Wood 
River's CSO discharges (the Mississippi River), the suspended solids contained in 
such CSO discharges does not pose an environmental risk. However, as stated in 
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Section IV. of this L TCP, the area of the Mississippi River where Wood River's CSO's 
discharge is considered a "sensitive area", due to whole body contact recreational 
uses and nearby drinking water intakes. 

For this reason, the UV disinfection technology provided by Option VII.B. does 
appear to warrant more serious consideration as a CSO Control Option, for use to 
minimize the viable pathogenic organism concentration in Wood River's CSO 
discharges. In applying UV disinfection technology to combined wastewater, though, 
the concentration of suspended solids present in that combined wastewater is a 
significant possible factor that could substantially reduce the treatmen!$:g'ifectiveness 
of the UV disinfection CSO treatment technology. It is for this reas~~~J~at the 
combination of Options VII. B. and VI I.A. was further evaluated ,i?i"i>possit:M:~ inclusion 
in Wood River's CSO L TCP; based on the conceptual schem ·o'arrangern~! 
indicated on Figure 14, on the following page. ,, 

Unfortunately, in the relatively early stages of the evalqation of' ,e feasibility of 
applying the combined Options VII. B. and VI I.A. to W~'fjGtllji~er;~~Recific 
circumstances, it w~s determined (because of the rela.fi~£1Y:~gj;l~~¥~~'centrations of 
total suspended solids found m the Wood nver~:~~,l) disctl~Jges wflich were finally 
able to be sampled and analyzed) that the ~.,Yirl I v<i,qtex tr~~tment technology of 

Option VI I.A. was NOT capable of pro~idintJlfJil? l~i'£~~~e.rr~rmance for TSS removal 
that would make Wood River's CSO di charg · ·'Sllitaole~for cost-effective UV 
disinfection. 

~t~ 
For this reason, further evaluatioftb!?f end-o,#pipe CSO discharge treatment 
using combined Options VII. B. anCI'l\l'J!~A. ag'part of Wood River's CSO L TCP 
was terminated. However, it was judg~l~~UV disinfection was still worthy of 
consideration - but onlvt;~p a possible element of an Option of modifying Wood 
River's existing WWTP's'i:iqvipment to increase capacity and/or treatment capability-
Option VIII.A. ''¥· 

}t§IE~ .sting WWTP Equipment to Increase 
Treatment Capacity 

ThE\.inifl~(~{rl\/estl~tiW Y:lievaluation of this Option disclosed several major concerns 
Clt>oilt;,?,imp~,gimenfS"lo the implementation of ANY approach for modifying the City's 
;existirig~}:YW'Il§1,equipment, in order to increase treatment capacity (and thus reduce 
the frequenqy ofiuntreated cso discharges), including: 

,-.. ~?~' .,\;~_;,. 

1. the "key" to the City's existing WWTP providing adequate levels of 
treatment is the secondary treatment train of the WWTP, and the current 
WWTP has only one aeration tank and one secondary clarifier. 
This situation would very obviously make the task of modifying the 
existing secondary treatment equipment, while continuing to 
operate the WWTP in a manner that allows the WWTP to meet its 
NPDES effluent permit limits, extremely difficult and costly. 
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2. 

3. 

the apparent optimal means of increasing the treatment capacity of the 
existing aeration tank (the critical part of the WWTP's activated sludge 
treatment process) would involve the installation of either some sort of 
fixed-film media or membranes in the existing aeration tank. 
Such an installation would require the complete replacement of the 
existing combined diffused air I mechanical aeration equipment 
(currently being used to provide oxygen and mixing for the activated 
sludge process) with a fine-bubble diffused air system -:;.at 
considerable expense and treatment system down timgY 

iJ~~\~\ 
the basic concept of making a substantial capital inv$lsliherit~!~t increase 
the "permanent" treatment capacity of the existin~TP (antl~J;l-~_n 
operat1ng that larger, more complex WWTP evenraay tuereafter)'!tJust so 
that the City could intermittent_!~ treat som~ arbilr<:I~~1~~~~cted a~ditional 
amount of the substantial add1llonal comb.t.aed wastewater quant1ty wh1ch 

·~:g'&-~. _ ~"!)1c-

fiOWS to the WWTP during occasional weti!;\&e~ttJGr ev~ttts, does NOT 
~' "/;'""'~~~-- ''it:\& 

seem to offer a very sound alternative, econ·o ''" -111,',,,,,_ "<i' 
~"'>;;~if-"' 

Obviously, these concerns I considerations~QJ i ·· ntrast to the initial, 
promising evaluation of this Option, as pre'S,~~ted)Ji!:ll!:···~fiJ:io . . of this L TCP; but this 
is precisely the reason for performing r:Dpre cfeJ~iletl t~ICiation of Options prior to 
making a final recommendation. ltJe$n'i:lFCli;)&p:'i1'Egqn for the more in-depth evaluation 
of an alternative to reveal "flaws" -lti:!'the origi\1i;!t c6rl'tept, which are sufficiently 

,~,$_ .,.,~,~ "¥" 

significant to warrant a drastic chang~ in the p·r;,eviously-held opinion of the feasibility 
""'~'"- "*~ 

of that Option for the given particular 'cit ms ~flees of a specific project. 

"flaws" describ Cl above, it quickly became apparent that 
II.A. an approach that would have involved 

auta~lpnJac;h that would involve supplementing the 
:lm'W~'IITP equipment, with new technologies I 

JC:mnr" sense for the in-depth evaluation of the concept of 
men! to increase treatment capacity. 

are a number of available technologies successfully in use 
the world) for specifically treating wet weather-generated 

(both combined and separate); and then safely discharging those 
t'"''"t"rl iiffllwo,nfst(R,ith r alone, or following blending with higher-quality effluent from 
ne;art•v rr•nn>c..r·nrrml<>v conventional wastewater treatment facilities) into receiving 
''""~tAr<:: -without adverse environmental impact. 

or such available technologies include: 

:.- racks, screens, porous media, rotating drums, and other solely physical 
separation contaminant-removal systems. 

:.- continuous deflective separation (CDS), vortex separators, and other 
mechanically-assisted physical contaminant-removal systems. 
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>- high rate clarification and other chemically- and/or mechanically-enhanced 
physical I chemical contaminant-removal systems. 

>- low-impact, minimal-operation physical I biological contaminant-removal 
systems; primarily man-made (constructed) wetlands. 

Considering the specific circumstances, constraints, and needs of the City of Wood 
River, the "field" of technologies which are feasible for application by Wood River in 
their L TCP can quickly be narrowed, considering the following significant factors: 

i~~f} 
o grossly insufficient amount of available land near the WWIPJ,Jor the 

~lJi- Wi-"·. 

acreage needed to construct an adequate wetland§ tFeatm'e.l)lt system. 
,~;~~Wp- ~~j~,~~ 

o as previously indicated, swirl I vortex I CDS systEf~Ws are~gcapable'~!lt 
consistently providing the level of treatment pertt~~nJ,<aJllfe that would 
be needed for Wood River's CSO disch ge quallt~l" 

"·- ~~~!e'.: 
o if swirl I vortex I CDS systems are incapable"!:)~ ·.~l>J~ntl~tproviding the 

level of treatment performance t~"'~~(>uld"~~~Jil'g8(l~~~lor Wood River's 
CSO discharge quality, then tj;l"'~11ess~t'l"capa~Je solely physical 
technologies obviously cann6t;;£e su),t~J;t-l~L 'lit 

_,,_--_--_---- - ·~~'R$:,_;,"··-~t,~W~£:;~;~~,_'r 
This leaves only some form of high~~~te"C_I<J~~iditj~\n (HRC) as a reaso~able wet 
weather treatment technology for.~yaluatlomf~J: use"ifS part of Wood River's CSO 
L TCP. Fortunately, the key characti},(i.stics of0:Qe example of this type of technology 

--ballasted hi9~ rate clarification (or ffu{t~l;llati~·), or BHRC- matches up quit~ well 
w1th the spec1f1c Circumstances, constrmntSA<llld needs of the C1ty of Wood R1ver. 

"Vq~;;;i' 

Figure 14, on the followf!igpage, is a schematic diagram of one manufacturer's 
("ACT! FLO" by Krt,~ger, lnc:}igpproa;;h to BHRC. 

·.,,·--.:-·:-,;;~- -,,:,~'~'- --~~~~-~" 

Ballasted high rateclarifi~aliqp.,~~s the following very significant advantages, relative 
to its potentialiqse asfq.lWet we~ther treatment system by the City of Wood River: 

·2'-~·,_ ,_,_.;, 

".<;t~i~~' ~¢;, 

1. cq~,pabl~hgf'8f:2vi(jing a high level of contaminant removal: 
'"·<-;t~.:_ . .,:,,,_0~~~-

i:.e,rticipated range of TSS removal efficiency = 80 to 90 % 
Anticipated range of BOD removal efficiency = 50 to 70 % 

.c,Anticipated range of NH3-N removal efficiency = 20 to 30 % 
·Anticipated range of Total P removal efficiency= 80 to 90 % 
Anticipated range of FO&G removal efficiency = 50 to 70 % 
Anticipated range of Fecal Coli. removal efficiency= 80 to 90 % 

2. requires a fraction (potentially as low as 1/10) of the space needed by 
conventional wastewater treatment systems to obtain similar removals. 

3. very tolerant of intermittent operation, with rapid "build-up" to peak treatment 
performance following "cold" start-up. 

4. relatively simple to operate, and quite capable of automated operation 
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HYDROCYCLONE 
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FIGURE 14- SCHEMATIC OF BALLASTED HIGH RATE CLARIFICATION PROCESS 
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Based on the evaluation of the historical records of the City of Wood River regarding 
the frequency, intensity, and duration of wet weather events which had produced 
CSO discharges due to excess (greater than the capacity of the City's WWTP) wet 
weather combined sewage volumes from January 2002 through March 2007 (refer to 
Table 17, previously introduced and discussed under Option IV.A.); it was 
determined that roughly 2/3 of the wet weather events during that period produced a 
total CSO quantity less than or equal to 7 Million Gallons (MG). It was further 
determined that the average duration of the CSO events during the January 2002 
though March 2007 period was 3.5 hours (or 210 minutes). 

..--:t;fl 
On that basis, a BHRC wet weather treatment system was sized wpJch1;vvould be 
expected to be capable of successfully treating an average comt;jirigd W~§tewater 
flowrate of 33,000 gpm (7,00?,000 gallo~s I 210 minutes). S~~t;W'a system~~~'~ld also 
be expected to handle a max1mum combmed wastewater fl~wrate ofc49,500 g~m 
(which, at the average duration of 210 minutes would equate\tqa,tgtal CSO quantity 
of 10.4 MG). Reference back to Table 17 discloses lQi')t apprCJ')(i{Q'ately 90 percent of 

~ ,.~ ·~ ~ ""0' 
th_e time (during the January 2002 through March 200~pl:l£i~,~exa~l,~ed) Wood 
R1ver's total CSO discharge volume was less than or eq~al t~t1£ld':11Gt 

.,-;o;~~~-fQ.~O~:I:_ ~-i:;t;t1r~'~-' ·r,~J;~ff" 
In the course of developing a construction ggsfestirJ;Iate focr~a 33,000 gpm BHRC wet 
weather treatment system for "insertion" into~,yvo?f.![8iyf;)r's"~xisting combined sewage 
conveyance and treatment system (refE,Jr,to the,t\HRC''Syste"m sizing shown in Table 
18, on the following page) it was rat)a~f"~qtli~15Jl'd~t!3rmined that (because of the 

-~~'"""" ,,,..~~ ~g~. 

relatively high volume of stormwat~t runoff th~J canu;esult from a significant wet 
weather event) the concept of usiri'g~solely BI-lge as a CSO control option (for "on­
demand" treatment of excess combine"(jksewa9'~ flows) was simply infeasible- due to 

·--·.,t·;. ·*'~--

the exorbitant capital investment which wC:lYW'be required to pump and treat such 
large quantities of excesc~,combined sewag~ during a relatively brief period. 

One alternative to:al!j3mpti~§.'.toimpt~ment Option VIII.A. as a "stand-alone" CSO 
Control option woi:ll~'heJ!g,comt;j[Qe'bption VIII.A. with Option IV.A. (as previously 
explained, aap sugg'~stE,J~'fot~;(yrther consideration, in the earlier discussions of 
Option IVA;pt~seril~p1in sub~Section C. of this Section VIII.). 

-,.:_:.:<:·· . __ .. _ _-·-- . "~%i~o:; .. '\ 
This~cC>!l1t;lfned,A~Pll9r:l 26ncept was effectively based on the principle of using 
Opti<;~q Vill;;e.. as'ttie~iiprimary" CSO control measure; with Option IV.A. serving as a 
•;seconqg~[Y"'G,::}O control measure (or possibly not being used at all, depending on 
how [arg€k;:~ BHRC treatment facility the City were to construct) . 

. -x:>-< -,~~"'' 

'f;.l,gure 15, on the following page, illustrates the proposed modifications to the various 
facjljties of the City of Wood River, BP Amoco, and the Wood River Drainage & 
Levee District, which would appear to be necessary, in order to cost-effectively 
implement a combination of Option IV.A. and VIII.A. that could "work" for all three of 
these entities AND serve as a very effective CSO long term control option for the City 
of Wood River. 

These basic modifications are necessary, in order to implement any scheme for 
temporarily storing in, and then eventually returning for treatment from, the BP 
Amoco riverfront storage ponds any quantity of excess combined sewage generated 
from the City of Wood River during significant wet weather events. 
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Table 18 Ballasted High Rate Clarification (BHRC) Wet Weather Flow Treatment System Sizing 

Assumed Design Criteria: 

System Sizing: 

Settling Tank Hydraulic Loading Rate(@ Ave. Flow)= 
Settling Tank Hydraulic Loading Rate(@ Max. Flow)= 

30 gpm per sq. ft. 
45 gpm per sq. ft. 

Assumed Influent TSS Concentration: 
"Target" TSS Removal Efficiency: 
"Target" Effluent TSS Concentration: 

Assumed Influent BOD Concentration: 
"Target" BOD Removal Efficiency: 
"Target" Effluent BOD Concentration: 

Assumed Influent NH3-N Concentration: 
"Target" NH3-N Removal Efficiency: 
Assumed Effluent NH3-N Concentration: 

Assumed Influent P Concentration: 
"Target" P Removal Efficiency: 
"Target" Effluent P Concentration: 

Assumed Influent Fecal Coli. Cone.: 
"Target" Fecal Coli. Removal Efficiency: 
"Target" Effluent Fecal Coli. Cone.: 

Clarification-Enhancing Additive Dosages: 

Microsand 
Ferric Chloride 
Anionic Polymer 
Return Activ. Sludge 

185 mgll 
85% 

30 mgll 

60 mgll 
50% 

30 mgll 

1.2 mgll 

20% 
1.0 mgll 

0.7 mgll 
70% 

0.2 mgll 

160,000 CFU I 100 ml 
80% 

32,000 CFU I 100 ml 

3000 mgll 
100 mgll 

2 mgll 
500 mgll 

Based on the summary of historical CSO discharge volumes and other data presented in Table 21, 
on the following page, roughly 213 of the time Wood River's wet weather events produce total CSO discharge 
volumes less than 7 million gallons AND the average duration of a Wood River CSO discharge is 3.5 hrs. 
(or 210 minutes), for the period from January 2002 through March 2007. 

So, one possible scenario would suggest an HRC wet weather treatment system design "ave." flow= 33,000 gpm. 

At the design hydraulic loading rate, the settling tank component of that BHRC system would then be 
33,300 gpm I 30 gpm per sq. ft.= 1,100 sq. ft. (or 33 It x 33ft.). 

Such a system would be capable of handling a maximum CSO flow volume of 1,100 sq. ft. x 45 gpm per sq. ft., 
or 49,500 gpm (which, at the average wet weather event duration of 210 minutes) would equate to a maximum 
total CSO discharge treatment capacity of 10.4 million gallons. 

By: Horner & Shifrin, inc. 
May 4, 2007 
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For this reason, as well as because ANY wastewater treatment system will operate 
significantly more efficiently when it receives a consistent quantity and quality of 
influent flow, it was determined that further evaluation of BHRC (Option VIII.A.) for 
Wood River's L TCP only made sense based on its evaluation in combination with 
Option IV.A. (Wood River's use of BP Amoco's storage ponds for temporary storage 
of excess combined wastewater during wet weather events). 

Furthermore, given that the very high cost involved makes a relatively large, 
"on-demand" BHRC wet weather treatment system infeasible, the fosJtJ'ibf this 
detailed evaluation was shifted to a combined approach for CSO coptt\ll which still 

.<::m,p "t:}0r:--
jointly employed Option IV.A. and Option VII I.A.; but in a way thafmadl:l~o 

• • <4'*o'$ ""q&_~---
Option IV.A. the "pnmary" control measure and Optron VIII. he "secon'd;ar,y" 

"'i.j.$i_,:-, 

control measure. '~ 

By using BP Amoco's riverfront storage ponds as a cqtnbined sg'l''age flow 
"equalization basin" for the City's excess combined sewag{1;,gene'f"a.t~d during wet 

• • '©Ji.,_ """'~/"'" " - "-ffi#k 
weather events, the necessary desrgn flowrate for whrcl)kthe':§l'!U~~ wet weather 

• "'?o>i'-. ."-~ -<:~,!!<",-, 

treatment system must be desrgned, can be ~~~!l~~ dralftrcall9:*' 

"' .fi::,~ ~j Once again the evaluation methods which'fQL[lle~$~~~'t?£_~i$."!for Table 17 (introduced 
in the earlier discussion of Option IV.J\,,(n sObit$;edicih"01iiof this Section VIII.), were 
used to determine the "optimum" C<:JB~~~t~~~-¥1' wet weather treatment system 

,.:-c-0 "~), "fi ,~ 

(entirely separate from the existing'tWood Ri\1§,[ ~TP) that could be constructed, in 
order to reduce the length of time neteded to raturn flows previously stored in the BP 

·-t&b·,,_ if'! . 
riverfront storage ponds back to the wal'itewater treatment I drsposal system. 

-,\,,~~ 

As previously indicated;l$_pe quicker that prl!viously-stored combined sewage flows 
can be removed from sto't'qge and returned to the WWTP for treatment and disposal, 
the lower is the prq[)~bility th~t,anotq~r wet weather event would occur that could 
conceivably lead tq)b'csg.occurr!'lnce (if there was insufficient available treatment 
capacity to tn:!at I dispo~~fof,\qCihsufficient available storage pond volume to store, 
the excess coiTI!Jined{§ewage flow generated by that wet weather event). 

Owinglo)he'ligg~[ipg uncertainty regarding the critical question regarding BP 
Amb"cq's 8et{3rmination of the quantity of runoff from its Wood River facilities which 
.BP mOsJ.co~vey to (and store in) BP's riverfront storage ponds, it was decided to 
dete~mine.otbe "optimum" capacity for a new wet weather treatment system (entirely 
sepprate froiT) the existing Wood River WWTP) that could be constructed, in order to 
reduce the length of time needed to return flows previously stored in the BP riverfront 
storage ponds back to the wastewater treatment I disposal system by assuming that 
BP Amoco's stored combined wastewater would be exclusively returned to (and 
treated by) whatever capacity was "available" in Wood River's existing WWTP 
(previously indicated in sub-Section C. of this Section VIII., under the discussion of 
Option IV.A.) to be approximately 1.6 MGD. 
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This is believed to be a very reasonable assumption because: a) it basically 
"divorces" the still-unknown BP stormwater contribution to the BP riverfront storage 
ponds during wet weather from the analysis of the storage of Wood River combined 
sewage in the BP riverfront storage ponds; and b) it exactly "preserves" the current 
status quo for the return of BP wastewater previously-stored in BP's riverfront storage 
ponds back to the City's WWTP for treatment and disposal (which has been 
successfully practiced for a number of years). 

The previously-presented Table 17 was based on the assumption tha.t;;Vow previously 
stored in BP's riverfront storage ponds could be returned to the CitJ:-4$'Y~xisting WWTP 
at a flowrate no greater than 1.6 MGD. This assumption result~~.itr"a Pfq),§lction that 
(based on historical records for rainfall, combined sewage flo'i¥,§'t"and CSO'li~Lscharge 
volumes and durations over the period 2002 to 2006) there .• :"''ht bE;l,46 inst~ces 

,.·,p-;if " 

when a wet weather event occurred before previously-store . ' flows could be 
"cleared" from the storage ponds. 

'~~~:a;, 

Such instances could conceivably result in a CSO disc~r ·.. ~2~~~-45 instances 
over 4 years (although represent1ng a dramatiQJffiQrovem •• · com!)ared to the 150 

'"' __,~ ' "'"---"" 
CSO discharges which actually occurred dur[ng th • -yeaJ1period) would be 

f'i&f ~ problematic. "~ .•. : .• _-~·.·.·. ··-- ~' 
-~ L,~~i~~~~;~ 

• ,;,_;,,::;_-,_,~---· -·~~--:-. .._...,'? 

So, Table 17-A was prepared usmgAher•as~y.mpt,lQn that flow previously stored in 
BP's riverfront storage ponds coulg,lbe retum'ed t~tlilfl City's existing WWTP at a 
flowrate of 8 MGD. This assumptio~~~sultedl,a projection that (based on historical 
records for rainfall, combined sewage''flows, am~Cl CSO discharge volumes and 

$~"'" -"~y-
durations over the period 2002 to 2006)~tpgf,e'might be only 12 instances when a 

~~,.:p 

wet weather event occurr;!'ld before previously-stored events' flows could be "cleared" 
from the storage ponds. '''~#\ 

Lastly, Table 17-st;;Jasprep~fecl1 ~'§[~g the assumption that flow previously stored in 
BP's riverfroot stora9~ 8QnClSA<ollld be returned to the City's existing WWTP at a 
flowrate of 16'~,PD. ''\!l~i's assumption resulted in a projection that (based on 
historiq~JJ:E'lcord§lfp~ n3'jpfall, combined sewage flows, and CSO discharge volumes 
and.dura,t(')ns Q.v,~r;tpl'l period 2002 to 2006 ) there might be only 8 instances when a 
1\(etweatti'er,;.event'oC:curred before previously-stored events' flows could be "cleared" 

,;from thestorage ponds. 
- -' '·-.coo~• _.,.;, 

- ,-;_c;;)';. "~~::> 
',_-~,II--

"i5 Gi'l(en the above results, it is apparent that the most reduction in CSO 
<q!licharge potential for the least cost is offered by the concept of installing an 
8'M2D-capacity BHRC wet weather treatment system. 

The previously-presented Figure 15, along with Figure 16, on the following page, 
schematically illustrate the proposed modifications to the various facilities of the 
City of Wood River, BP Amoco, and the Wood River Drainage & Levee District, which 
appear to be necessary, in order to cost-effectively implement a combination of 
Option IV.A. and Option VIII.A. 
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Table 17-A Wood River CSO Discharge Volume and Frequency, Storage Pond Capacity, and WWTP Capacity Evaluation (January 2002 through March 2007) 

Event Date 

1129/2002 
2119/2002 

31212002 
3/1512002 
3/2612002 

4/712002 
4/1912002 
4/2112002 
4/2712002 

5/6/2002 
5/712002 

5/1212002 
5/16/2002 
511712002 
61512002 

611012002 
611112002 
612512002 
712612002 
8/1112002 
8/16/2002 
811812002 
8/19/2002 
812312002 

101612002 
1012512002 

11/512002 
1211812002 
2/1412003 
211812003 
3/1312003 
311912003 
312012003 
3/2812003 

414/2003 
4/2012003 
4/24/2003 
4/25/2003 
412612003 

51412003 
5/812003 

511012003 
5/3012003 
611012003 
611212003 
6/2612003 
711812003 
712812003 

11/1/2003 
1111712003 
11/1812003 

121912003 
1212212003 

11412004 
1/1712004 
212/2004 
31412004 

3/2512004 
312612004 
4/2412004 
4/3012004 
511212004 
511312004 
511912004 
5125/2004 
512612004 
512712004 
513012004 
619/2004 

611512004 
611612004 

71612004 
7130/'l004 
8/.C/2004 

612312004 
812412004 
812512004 

Does cso Occur 
Before 

Estimated Amount of Estimated Amount of Previously 
CSO Events Sorted by Eslimated Volume Days Between Tltntl Required to Retum Time Required to Retum Stored Volume 

Event Estimated Estimated Duration Estimated Amount Oisch.rged {X. MG) CSO Discharge Stored Flow to WWfp- Stored Flow to WWf~ Has Been 
Duraiion (hr) _ RalnfaU (in) of CSO Oisch;arge (hr) Discharged (mg) x<•5 S<x<•10 10<x<•20 x>20 Events (hr) fdavs) Treated? 

21,0 
21,5 

5.0 
4 ,0 
1,0 

17,5 
6,0 
1,0 
6,5 
8.5 
6,5 

16.5 
3.8 
8.5 
3.0 
3,0 
0.8 
2.0 
2.3 
5.0 
1,0 
3,5 
1,5 
2,0 

3,5 
6.5 
3,0 

13,5 

M 
05 
u 
u 
0.1 
~ 
1~ 
u 
M 
u 
1~ 
u 
~ 
~ 
u 
u 
u 
u 
u 
u 

7,0 
6.5 
0.5 
0.5 

11.0 
13.5 
20,0 
6.0 
1.0 
4.0 
4.0 

10.5 
1,5 
2.0 

21,0 
5.0 
6,0 
6,0 
4,5 
3,0 
6.0 
0,5 
6.0 
8,5 
8.5 
2 .0 
1,5 
3,3 
2,5 

22 
0,7 

0,45 
0,55 
0.05 

0.8 
1.4 

0.15 
1.1 

0.65 
2,85 
4.4 
0.4 
0.8 

0 .40 
0.90 
1.75 
0.30 
0.33 
2.05 
0.50 
0.75 
1.25 
0.35 

0.35 
0.80 
0.45 
1,10 
0.35 

o.~ 

0.45 
0.10 
0,30 
0.35 
0,75 
0.70 
0.60 
0.30 
1.20 
0.30 
1.15 
0.45 
0.65 
1.45 
3.45 
1.25 
0,38 

0.50 
4,00 
0,05 
0.15 
0.95 
2.55 
0.70 
0.70 
1.55 
0.35 
1.25 
1.20 
1,60 

3,20 
0.65 
0.90 
1,90 
0.75 
0.75 
0 .35 
0,50 
3.30 
1,10 
2.70 
0.65 
0.45 
0,50 
1.25 

4.5 
2 
9 

4 
1 

4.2 
2.5 
3.5 
16 

2.25 
5 

1.25 
3,00 
2.25 
1.25 
2.25 
2.50 
1.00 
4.00 
1.00 
1.00 

2.00 
3.00 
2.00 
1.50 
2 .50 
1,00 
1.25 
2 .75 
0 .90 
3.00 
2.00 
2.50 
4,00 
4.00 
2.25 
3.50 
2.50 
2.50 
1,00 
3.00 
2 .00 
7.00 
2.00 
1,00 

2.00 
4.00 
2.50 
1.00 
6,00 
4.25 
1.00 
2.50 
5.00 
2.50 
3,00 
5.00 
2.00 
1.00 

20.00 
3,50 
4 .25 
4 ,00 
6,00 
3,00 
2.50 
1,50 
5.00 
4.00 
4.00 
2.00 
2.00 
1.50 
2.50 

4 
12 

3 
1 
2 

10 
1 

10 
18 
32 
82 
16 
35 

12 
5 
6 

3 
5 
5 

10 
1 

43 

2 
29 

7 
1 
6 

14 
2 

14 
1 

17 
4 
7 
5 

17 
7 
3 
2 

14 
14 
11 

1 
0 
1 

1 
0 

1 
0 

1 
0 
0 
0 
1 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 

1 

0 
0 

0 

0 
0 
0 

0 
0 
0 
0 

0 
0 
1 
0 
0 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

21 
11 
13 
13 
10 
12 
2 
6 
9 

1 
19 
5 
1 

14 
31 
16 

5 

2 
19 
11 
43 
~ 
4 

23 
6 

16 
4 

1 

4 
2 

20 
11 

2 
14 
22 
10 

23 
16 

2 1 
13 
13 
13 
16 
31 
21 

1 
29 
6 

12 
1 

3 
10 
6 
1 

20 
24 

5 
19 
1 
1 

M 
M 
~ 
~ 

15 
18 
~ 

15 
~ 
~ 

100 
2~ 
~ 

117 
M 
30 
~ 
v 
30 
M 
M 
M 
n 
M 

15 
18 
18 
15 
24 
15 
15 
21 
15 
30 
21 
21 
24 
30 
21 
27 
27 
42 
15 
12 
12 

141 
24 
15 

18 
99 
33 
15 
30 
~ 
g 
12 
~ 

~ 

v 
30 
~ 

15 
63 
~ 

n 
v 
~ 
~ 

~ 
18 
~ 
~ 

0 
M 
30 
M 
n 

1.00 
1,00 
2.00 
0.88 
0 .63 
0.75 
1.75 
0.63 
1.75 
2,75 
4.50 

10.75 
2.50 
4.88 
1.00 
1.25 
2.00 
1.13 
1,25 
1.00 
1.00 
1.00 
1.38 
1.00 

0,63 
0.75 
0,75 
0,63 
1.00 
0.63 
0.63 
0.86 
0,63 
1.25 
0,88 
0 .88 
1.00 
1,25 
0.86 
1.1 3 
1,13 
1.75 
0.63 
0.50 
0,50 
5.88 
1.00 
0.63 

0.75 
4 .13 
1.38 
0,63 
1.25 
2.25 
0.75 
0 ,50 
1.63 
0.88 
1.13 
1.25 
2.25 
0.63 
2.63 
1.00 
1.38 
1.13 
2.63 
1.38 
0,88 
0,75 
2.25 
2.25 
1.88 
1 00 
1.25 
1.00 
1,38 

1 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

0 

0 

1 
0 
0 
0 

j 

0 
0 

1(!11212004 3,5 0.40 1.75 4 0 0 27 
1011412004 
10/1612004 
10126/2004 

1216/2004 
' 11212005 

114/2005 
1/512005 

111212005 
217/2005 

211312005 
3122/2005 

61612005 
611312005 
6125/2005 
711112005 

15-Jul 
711812005 
8/1512005 
812512005 
812612005 
812912005 

10/3112005 
1111412005 
1112712005 

1/1012006 
1126/2006 
2/1612006 

3/812006 
3/9/2006 
41212006 
41612006 

5/10/2006 
512412006 
6/1/2006 

1012712006 
11/fS/2006 
11/3012006 

11412007 
1/1212007 
111412007 
2/1212007 
2124fl.007 
3/1412007 
311912007 
312312007 
313012007 
313112007 

16,0 
16.0 
3.3 

12.0 
13,0 
24,0 

2,5 
13.5 
3,0 
8,5 
8,3 
1.5 
2,5 
1.0 

17,0 
2.0 
1,5 

12.0 
1.5 
1.8 
1.5 

12.5 
11.5 

7.0 
12,0 
13,0 
2 ,0 
7 ,0 
7 ,0 
1,5 
6.5 

14,0 
1.5 
3.0 
4.5 
3,5 
4,0 
1.0 
0,8 
5,5 

9.5 
15,0 
32.0 

8,5 
21,0 
11.0 
8,5 
8.5 
1.0 
0.5 
3,0 
8.5 
6.0 

0,65 
125 
0.~ 

1.75 
2.00 
2.65 
1,00 
2.85 
0 ,35 
0.70 
1.50 
0.35 
1.20 
0 .90 
1.15 
1,00 
0.~ 
2.25 
1.00 
0.45 
0.20 

1,20 
1.05 
1.55 
0.65 
0.85 
0,45 
0.85 
0.40 
0.80 
0.40 
0,75 
0,50 
1.30 
1.05 
0.50 
1,20 
0.85 
0,60 
1,15 
0.75 
0,45 

0.90 
1.25 
3.45 
0.45 
1,75 
0.80 
0.80 
1,25 
0.~ 

0,40 
0,30 
0.70 
0,75 

6 ,00 
7 ,50 
2.00 
5 ,00 
6 ,50 

16,00 
2 ,50 
8.00 
2.00 
4 .00 
7,75 
1.50 
3.00 
2 .50 

12.00 
2.00 
2,00 
8.00 
2.00 
1,50 
1.50 

9.00 
8,00 
5.50 
1.50 
450 
1.50 
5.00 
2.50 
1.50 
3.00 
2.50 
2.00 
2.00 
2 .25 
1.00 
4 .~0 

,6,00 
1,00 
4 ,00 
2.50 
2,50 

3.50 
5.50 
9.00 
3.00 

12,00 
2,00 
2,50 
6.00 
2.50 
1,50 
1,25 
425 
2.50 

Indicates the presumed occurance of a 
CSO event occuring if this opllon were 
lmpfemented 

Indicates that the storage ponds would not 
be emptled before another wet weather 
event ptoducing even more CSO volume 
needed to be stored in ttle ponds occurred 

3 
20 

5 
24 
13 
30 

3 
21 

4 
9 

32 
3 
9 

10 
7 

10 
9 

50 
9 

17 
5 

20 
3 

14 
4 
9 
5 

4 ,5 
6 
5 

4 
1 

20 
5 
7 

14 
9 
6 

3,5 
13 

13.5 
35 
12 

2,5 
1,83 
15.5 
1.4 
0,8 

0.42 
1.5 

0.73 

0 

0 
1 
0 

1 
1 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 

1 
0 
1 

0 
1 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

8 
41 
27 

2 
1 
7 

26 
6 

37 
78 
5 

12 
16 
4 
3 

28 
10 

1 
3 

11 
14 
13 
44 
18 
19 
20 

1 
24 
4 

34 
14 
8 
9 

12 
21 

20 
8 
8 

11 
19 
15 
35 

8 
2 

29 
12 
18 
5 

I 82 32 24 121 Avg. Days Btwn Events 
r-erc~'""Qt1 54.7% 21.3% 16.0% 8.0% 13 

Median . Days Btwn Events 
10.000 

Mode . Days Btwn Events 
1 

"Assumes WWTP Is the limiting factor in returning flow stored In !he ponds 

21 
72 
27 
84 
51 

102 
21 
75 
24 
39 

108 
21 
39 
42 
33 
42 
39 

162 
39 
24 
36 

63 
27 
72 
21 
~ 

24 
39 
27 

25.5 
30 
27 
24 
30 
24 
15 
72 
27 
33 
~ 
39 
30 

22.5 
51 

52,5 
22.5 

48 
19,5 

17 ,49 
~.5 
16.2 
14,4 

13.26 
16.5 

14.19 

Mafor Assumptions: 

0,88 
3.00 
1.13 
3,50 
2.13 
4.25 
0.88 
3.13 
1.00 
1.63 
4,50 
0.88 
1,63 
1.75 
1,38 
1.75 
1.63 
6,75 
1.63 
1,00 
1.50 

2.63 
1. 13 
3.00 
0.88 
2.25 
1.00 
1,63 
1.13 
1.06 
1.25 
1,13 
1,00 
1.25 
1,00 
0,63 
3,00 
1.13 
1.38 
2 ,25 
1.63 
1.25 

0,94 
2,13 
2.19 
0,9 
2.0 
0,8 
0,7 
2.4 
0.7 
0.6 
0 .6 
0 .7 
0 .6 

0 
0 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 

Average time to retum to average now after ra 
Average capacity of plant to receive CSO FlO'.\ 

Capacity of Storage 
Ponds Being 
Consumed 

14,00 
10,00 
64.00 
76,00 

·37.00 

2.00 
-94.00 

25.00 
-132,00 

3,00 
4,00 
1,00 

2.00 
2.00 

-155.00 

1.00 
27.00 

-22,00 

5,00 
· 11,00 

5.00 
-178,00 

12 ht 

• med 
333333 gph 



Table 17-B Wood River CSO Discharge Volume and Frequency, Storage Pond Capacity, and WWTP Capacity Evaluation (January 2002 through March 2007) 

Event Dato 

1/29/2002 
2/19/2002 

3/212002 
3115/2002 
3/28/2002 

4f712002 
4119{2002 
4/21 /2002 
4/2712002 

51612002 
Sfl/2002 

511212002 
5/16/2002 
5117/2002 

6/5/2002 
6)1012002 
6/11/2002 
6/25!2002 
7!26/2002 
8/11/2002 
8/1612002 
8/18/2002 
8/19/2002 
8/23/2002 

10{6/2002 
10/2512002 

11/512002 
12/18/2002 
2114/2003 
2118/2003 
311312003 
3/1912003 
3/20/2003 
3/28/2003 
4/412003 

4/20/2003 
4/24/2003 
4/2512003 
4/2812003 

514/2003 
5!8/2003 

5/10/2003 
5/30/2003 
6/10/2003 
6/12/2003 
6126/2003 
7/1812003 
7/28/2003 

12/9/2003 
12/22/2003 

1/412004 
1/17/2004 
2/212004 
3/4/2004 

3/2512004 
3/26/2004 
412412004 
4/30/2004 
5!1212004 
511312004 
5/19/2004 
5/25/2004 
5126/2004 
512712004 
5/30/2004 
6/9/2004 

6/1512004 
6/16/2004 

71612004 
7130/2004 
8/4/2004 

8/23/2004 
812412004 
8/25/2004 

1071112-004 

1011412004 
10/18/2004 
10/26/2004 
1216/2004 

112/2005 
1/4/2005 
1/5/2005 

111212005 
2/7/2005 

2/13/2005 
312212005 
6/8/2005 

6/13/2005 
6/25/2005 
7/11/2005 

15-Jul 
7118/2005 
8/1512005 
8125/2005 
8/26/2005 
8129/2005 

10/3112005 
1111412005 
11127/2005 

1/10/2006 
1128/2006 
2116/2006 

3/8/2006 
3/912006 
4/2/2006 
4/6/2006 

5/10/2006 
5/24/2006 

6/112006 
6/10/2006 
6/2212006 
711312006 
7/1912006 
7121/2006 
8/10/2006 

10/27/2006 
11115/2006 
11/30/2006 

114/2007 
1/1 2/2007 
1114/2007 
2112/2007 
2/2412007 
3/14/2007 
3/19/2007 
3/23/2007 
3!3012007 
3131/2007 

Event 
Duration (hr) 

21.0 
21.5 

5.0 
4.0 
1.0 

17,5 
6.0 
1.0 
6.5 
8.5 
6.5 

16.5 
3.8 
8.5 
3.0 
3.0 
0.8 
2 ,0 
2.3 
5.0 
1.0 
3 ,5 

3.5 
6.5 
3.0 

13.5 
~ 

u 
u 
u 
01 
~ 

1~ 

u 
~ 

u 
1,8 
M 
u 
u 
u 
u 
u 
M 
u 
1J 

0.5 
11.0 
135 
200 
~ 
~ 

u 
u 
1U 
1J 
u 

21.0 
u 
M 
M 
u 
u 
M 
u 
M 
u 
u 
u 
1J 
u 
u 

33 
16.0 
16.0 

3.3 
12 ,0 
13.0 
24 ,0 
2.5 

13,5 
3 ,0 
8.5 
8,3 
1.5 
2 .5 
1.0 

17.0 
2,0 
1.5 

12,0 
1.5 
1.8 
1.5 

12.5 
11.5 
7.0 

12.0 
13.0 
2,0 
7.0 
7,0 
1.5 
6,5 

14,0 

1.5 
3,0 
4 .5 
3 .5 
4.0 
1.0 
0.8 
5.5 

9,5 
15.0 
32.0 
if 5 

21,0 
11.0 

8,5 
8.5 
7,0 
0 .5 
3.0 
8.5 
6,0 

Does CSO Occur' 
Before 

E&timated Amount of Estimated Amount of Previously 
CSO Events Soried by Estimated Volume Days Between Time Required to Return Time Required to Return Stored Volume 

Est imated Estimated Durat ion Estimated Amount Discharged (x, MG) CSO Discharge Stored Flow to WWTP.. Stor&d Flow to 'WWTP... Has Been 
Rainfall (in) of CSO Discharge (hr) Disch arged {mg) x<::~S 5<x<=10 10<x<=20 x>20 Events (hr) (day&.) T reated? 

2.2 
0.7 

0.45 
0.55 
0,05 
0.8 
1.4 

0 .15 
1.1 

0,65 
2,85 

4.4 
0.4 
0.8 

0.40 
0.90 
1,75 
0.30 
0.33 
2.05 
0.50 
0.75 
1.25 

0,35 
0,80 
0 ,45 
1,10 
0.35 

0.60 
0.45 
0.10 
0.30 
0.35 
0,75 
0,70 
0.60 
0.30 
1.20 
0.30 
1.15 
0.45 
0.65 
1.45 
3.45 
1.25 
0.38 

4.00 
0.05 
0.15 
0.95 
2.55 
0.70 
0.70 
1.55 
0,35 
1.25 
1.20 
1.60 

320 
0.85 
0.90 
1.90 
0.75 
0.75 
0.35 
0.50 
3,30 
1.10 
2.70 
0.65 
0.45 
0.50 
1.25 

l>-:40 
0.65 
1.25 
0.60 
1.75 
2,00 
2.65 
1.00 
2.85 
0.35 
0,70 
1.50 
0.35 
1.20 
0.90 
1.15 
1.00 
0.60 
2.25 
1.00 
0.45 
0.20 

1.20 
1,05 
1.55 
0.65 
0,85 
0.45 
0.85 
0.40 
0.80 
0.40 
0 .75 
0.50 
1.30 
1.05 
0.50 
1.20 

0.85 
0.60 
1.15 

0.90 
1,25 
3.45 
0.45 
1.75 
O.BO 
O,BO 
1.25 
0,60 
0.40 
0,30 
0.70 
0.75 

4 .5 
2 

4 
1 

4.2 
2.5 
3.5 
16 

2.25 
5 

1.25 
3.00 
2.25 
1.25 
2.25 
2,50 
1.00 
4.00 

2.00 
3 ,00 
2.00 
UiO 
2,50 
1.00 
1.25 
2.75 
0.90 
300 
2.00 
2.50 
4.00 
4.00 
2 .25 
3.50 
2.50 
2 .50 
1,00 
3.00 
2.00 
7.00 
2.00 
1.00 

4.00 
2.50 
1.00 
6.00 
4 .25 
1.00 
2 .50 
5.00 
2.50 
3 .00 
5.00 
2.00 
1.00 

20.00 
3.50 
4.25 
4.00 
6.00 
3.00 
2.50 
1.50 
5.00 
4.00 
4.00 
2.00 
2.00 
1.50 
2.50 

rr5 
6.00 
7,50 
2.00 
5.00 
6.50 

16,00 
2.50 
8,00 
2,00 
4,00 
7.75 
1.50 
3.00 
2.50 

12.00 
2.00 
2.00 
8.00 
2.00 
1,50 
1.50 

9.00 
8.00 
5.50 
1.50 
4 ,50 
1.50 
5,00 
2.50 
1.50 
3.00 
2.50 
2.00 
2.00 
2.25 
1.00 
4,00 

16.00 
1,00 
4.00 
2,50 

3.50 
5.50 
9,00 
3.00 

12.00 
2.00 
2.50 
6.00 
2.50 
1.50 
1.25 
4 .25 
2.50 

Indicates t he presumed occurance of a 
CSO event occuring If this option were 
Implemented 

Indicates that the storage ponds would not 
be emptied before another wet weather 
event producing even more CSO volume 
needed to be stored ln the ponds occurred 

12 
3 

10 
1 

10 
18 
32 
82 
16 
35 

6 
12 

5 

10 

43 

14 
2 

14 
1 

17 

5 
17 
7 

14 
14 
11 
4 
6 

20 

24 
13 
30 

3 
21 
4 
9 

32 

10 
7 

10 

50 
9 
4 
8 

17 
5 

20 
3 

14 

4.5 

20 
5 

14 

3,5 
13 

13.5 
3.5 
12 

2.5 
1.83 
15.5 

1.4 
0.8 

0.42 
1.5 

0.73 

0 
0 
1 
0 

0 

0 
0 

0 
0 
0 
0 
0 

21 
11 
13 
13 
10 
12 

2 

19 
5 

14 
31 
16 
5 

2 
19 
11 
43 
58 

4 
23 

16 
4 

20 
11 
2 

14 
22 
10 

16 
1 

21 
13 
13 
13 
16 
31 
21 

1 

29 

12 

10 
6 

20 
24 

5 
19 

"27 
2 
4 
8 

41 
27 

2 

26 
6 

37 
78 

5 
12 
16 

28 
10 

1 

11 
14 
13 
44 
18 
19 
20 

1 
24 

4 
34 
14 
8 

12 
2 1 

6 
2 

20 

11 
19 
15 
35 

8 
2 

29 
12 
18 
5 

82 32 24 12 Avg. Days Btwn Events 
54.7% 21.Jo/. 16 ,0% 8.0% 13 

Median. Days Btwn Events 
10.000 

Mode · Days Btvm Events 
1 

18 
18 
30 

16.5 
13,5 

15 
27 

13,5 
27 
39 
60 

135 
36 

64.5 
18 
2 1 
30 

19.5 
21 
18 
18 

13.5 
15 
15 

13.5 
18 

13.5 
13.5 
16 ,5 
13,5 

21 
16.5 
16.5 

18 
21 

16.5 
19.5 
19.5 

27 
13.5 

12 
12 

76.5 
18 

13.5 

55.5 
22.5 
13.5 

21 
33 
15 
12 

25.5 
16.5 
19.5 

21 
33 

13.5 
37.5 

18 
22 ,5 
19.5 
37.5 
22.5 
16.5 

15 
33 
33 

28.5 
18 
21 
18 

22.5 

TB 
16,5 

42 
19,5 

48 
31.5 

57 
16.5 
4 3.5 

18 
25 .5 

60 
16.5 
25.5 

27 
22.5 

27 
25.5 

87 
25.5 

18 
24 

37.5 
19.5 

42 
16,5 

33 
18 

25.5 
19.5 

18.75 
21 

19.5 
18 
21 
18 

13 .5 
42 

19,5 
22.5 

33 
25.5 

21 

31,5 
32.25 
17,25 

30 
15.75 

14.745 
35.25 

14.1 
13.2 

12 .63 
14.25 

13.095 

Major Assumptions: 

0 .75 
0.75 
1.25 
0.69 
0.56 
0,63 
1.13 
0.56 
1.13 
1.63 

0 
0 
0 
0 
0 

~.~~r-----oO! 
1.50 
2 .69 
0.75 
0.88 
1.25 
0.81 
0.88 
0.75 
0.75 
0.75 

0 .56 
0.63 
0.63 
0.56 
0.75 
0 .56 
0 .56 
0 .69 
0.56 
0.88 
0,69 
0.69 
0.75 
0.88 
0.69 
0,81 
0,81 
1.13 
0.56 
0.50 
0.50 
3.19 
0.75 
0.56 

0 
0 
0 
0 

0 
0 
0 

0 
0 

2.31 r-----~~ 
0.94 
0.56 
0.88 
1.38 
0.63 
0.50 
1.06 
0.69 
0.81 
0.88 
1.38 
0.56 
1.56 
0 75 
0 .94 
0.81 
1.56 
0.94 
0 .69 
0.63 
1.38 
1.38 
1. ~9 
0.75 
0.88 
0.75 
0.94 

(f7!;" 

0.69 
1.75 
0.81 
2.00 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 

~:~!.-----., 
0.69 
1.81 
0,75 
1.06 
2.50 
0 .69 
1.06 
1.13 
0.94 
1,13 
1.06 

~:---~~..., 
0.75 
1.00 

1.56 
0.81 
1.75 
0.69 
1.38 
0 ,75 ~ 

1.06 
0 .81 
0.78 
0.88 
0.81 
0.75 
0.88 
0.75 
0 ,56 
1.75 
0.81 
0,94 
1,38 
1,06 
0.88 

1.31 
1.34 

0.7 
1.3 
0.7 
0.6 
1.5 
0.6 
0,6 
0.5 
0.6 
0.5 

0 
0 
0 
0 
0 
0 

Average time to return to average now arter ra 
Average capacity of plant to recetve CSO Flo\11 

*Assumes WWTP is the limiting factor in returning now stored in the ponds. 

Capacity of S torage 
Pond;. Being 
Con&umed 

10.00 
-30.00 
26.00 
34.00 

-227.00 

21 .00 
-300.00 

22.00 
-79.00 

1.00 
-35.00 

1.00 
-370 ,00 

12 hr 
11 mgd 

666667 gph 
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Using these Figures, construction cost estimates were prepared for the following: 

1) implementing only Option IV.A. , which (even though implementing Option IV .A. 
alone is only questionably feasible, because of the projected 46 possible 
instances over a 4-year period when CSO discharges might occur) served as a 
"foundation" for all other feasible combinations of Option VII I.A. with 
Option IV.A. 

,"\\: 

,i:;ffl)¥~ 
2) implementing Option IV .A., in combination with a concept for Qptfe[l VIII.A. that 

involved installation of an 8 MGD-capacity BHRC wet weather'tteatm'twt system. 
1/Jf,f -u~~\~~ 

Spreadsheets containing the gross breakdown of those conS:ffuction,cost estimates 
are presented in Appendix II to this L TCP. The estimated ';3(jh~tcl!6ffon cost f~r 

"<~~"'"'.}~''' 
implementing Option IV .A. alone is $1 ,650,000 (whic!;l,1"ils previg;y,sly indicated is 
really not a feasible CSO Control Option), and the estiij)"at~!j!,~onstr,y,ytion cost for 
implementing Option IV.A. in combination wit~OptiCl~"~l»JA1~-k~'2':635,000 plus 
$2,753,000. equals $5,388,000 (~ased on as~~.lll~" cap~y·for tlie BHRC wet 
weather treatment system of Opt1on Vlll.~4f"8 MGP). \, 

~b1~:. _ _;$~~\'12>~iio--;'t~--~' 
For purposes of this L TCP, it has beeo.9ssuffl J"tnat lli'e'most logical method of 
calculating the benefit: cost ratio fo~,~:&of/i~tro . lions considered in this CSO 
L TCP's development is to divide tq~~ estimal6\8uaqtity of combined wastewater flow 
that implementation of a given csm~ontrol O"[tion would eliminate from the potential 

""'!:"\. -f'"~'\t 
CSO discharge of the City of Wood Riv§~,durm9 the design-storm wet weather event 
(in Million Gallons, or MG ) by the estimal{ll:!Jtlbllar amount capital cost to implement 
that CSO Control Optiof!,~. "' ,,,,, 

-~;,,, 

On that basis, theoi.o.ombinatithOptiri'hlV.A. with Option VIII.A.'s calculated 
'i:;,';.:" -'\~_:J;-7,:0,, , ;'I!.C~~C , _.e{$-J?r-" 

benefit:cost ratiowould;.be (Llsing"'fhe values presented above): 
_.,\·;:~,- ~ ,2,_ /i:-i!~~~;:th:_~l- ~~<o-
,,~. 8{rs:r8 I $S.39 million = 1.48 

,;~~"'-- 'igi, 

F. ~;dg·~.eend.;lt~i~!~~ 
.Based\itlt.t~·~i~t?.ove-outlined, more-detailed evaluation of each of the previously-

... · presentedifiye ~SO Control Options (or combinations of Options), along with the 
id§l;ltified r~lative advantages and disadvantages of including each of the five Options 
TQ:~fhe Wood River CSO L TCP, and the relative benefit:cost ratio of each Option which 
was,getermined, the following represents the resulting recommendations as to 
whether each of the five CSO Control Options should be included in Wood River's 
CSO L TCP. Also discussed are preliminary recommendations regarding the order in 
which the recommended options should be implemented. 

As previously stated, the suitability of Option I.A. for inclusion as part of this CSO 
L TCP was basically confirmed by the Stage 1 initial screening I ranking of CSO 
control alternatives and the Stage 2 preliminary evaluation of alternatives. 

Vlll-16 



Based on its relatively low cost of implementation, as well as the opportunity which 
this project offers to accomplish some work, the tangible benefits of which should 
rather obviously be apparent to the residents of Wood River (which could help bolster 
public support for implementation of the remaining, higher-cost CSO control options 
that will need to follow), it is strongly recommended that Option I.A. be included 
in the CSO L TCP for the City of Wood River and that Option I.A. be 
implemented first (i.e., before any of the other CSO Control Options 
recommended herein) by the City of Wood River. It should be noted that this 
recommendation is being made, despite the fact that Option I.A. offers . relatively 
low benefit:cost ratio. 

As has also been previously indicated, the suitability of Option l,j;l!'for i elusion as 
part of this CSO L TCP was highly indicated by the Stage 1 initi~'T'screeni~~~anking 
of CSO control alternatives, and the Stage 2 preliminary ev ~tion~_jf alternati¥es. 
Based on its relatively high benefit: cost ratio and the ability t o ··ce similar (if not 
greater) potential positive public opinion as that offereJtby Opt1 .I.A., Option I. B. 
would seem to justify a recommendation for inclusion'~''"fi:· R~~.lb~? CSO L TCP 

' • &Li\},_,, 
equally as strong as that g1ven to Opt1on I.A.. .,,. 

,.4:i&§fi;~}lf~ 

However, Option I. B. has the distinct disag;£§~tag~1that i nificantl greater 
.>·~"' !t"f! "*''" 

capital investment is needed to implemenf"Q~tion~~~ •• ,Jp~n)is needed to implement 
any other CSO Control Option being ~$l~jf:t~si~tQ~ff'fsiCi&fa'tor the Wood River CSO 
L TCP- approximately $13 million. 4~J?~pital#:f,xpeJ;lpiture of this magnitude (even if it 
were implemented over a 5-yearAifiod) wo~l~{epi''$sent a significant economic 
burden for the residents of the City b.t;l(Vood R~er. 

'~·t";;;~ ,/&f! 

During the course of the preparation o/f~l§,l,J!tTCP, it was learned that BP Amoco and 
the City of Wood River frH(:md to "partner" in a project to redevelop a substantial 

"%""""·' 

parcel of property currenfly~~yvned by,BP Amoco which is located in the vicinity (and, 
in fact, extends "d~'{YU;>treams)J,,pf tJ;\~'~'central & Hawthorne potential project area. 
The proposed rede¥_elop.m_x,pta~!'1<iils indicated on Figure 17, on the following page. 

~D~-.'.,. -~~" ~~)n'Sf¢JL~~-~\:~- .,, 

When this BP'Arppco'~q,~d'perty is redeveloped, the developing entity will be required to 
improvy5Jqy§ewerili~yst€l.f)1 in this area, to make it suitable to handle the substantial 
addi}jpnali;§anita!}(,,,§np,,st6rmwater flows produced by the new development. 

"·~~~---, '\~-.t,;_-.·.·.:-...... ·----·F-s;:~-f?J¥' 
-~~- -,~---

Jt'is, ana,_,quiteZgpviously should be, the intent of the City of Wood River to require 
,,.,. 'fhesetnew'i?!?we'r:s to be constructed as separate sanitary and storm sewers - not 
''\'{'• .. 9p.[JJtlined sewers. The implication of this requirement for the redeveloped area is that 

·-wt~'-construction of a new storm sewer to serve the redevelopment area could readily 
be1'cj.~signed to also accommodate the "separated" stormwater from the proposed 
comBined sewer system separation project for the Central & Hawthorne area. 
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With the redevelopment area developer and the City sharing in the cost of such a 
sewer, the "net" cost-effectiveness of CSO Control Option 1.8. could conceivably be 
shifted back into favorable consideration for inclusion into the CSO L TCP for the City 
of Wood River. 

Given all of the above factors and considerations, it is strongly recommended that 
Option 1.8. be only tentatively included in the CSO L TCP for the City of Wood 
River; and that Option 1.8. be implemented only if the City of Wood River can 
develop a partnering arrangement with the entity redeveloping the ttearby 
property (currently owned by BP Amoco), wherein that entity pro,,¥~ti'ils at least 
one-half of the total cost of implementing Option I. B., as part ~":fl"' · partnership 
arrangement. . '1l' . 

Insofar as Option IV.A. is concerned, it is quite likely that 
million cost of implementing this option (presented in Appen use of the 
Levee District Pump Station will be necessary to ct~~fi the k CSO flow rates 
from the Ci~y ~f Wood Rive~ ~o the BP Amoco Stor~~~li'~~~s. · .. ·. assumed that 
the ~evee D1stnct would be Willing to come to an!9reen:r"nt~j!lffil~~ · on the us~ 
of this pump stat1on for this purpose, howeve~ttJ.e>~~_sts 1~plved are not know at th1s 
time. It is expected that the addition of two.Jill:'' sluiGe. gate$'/~ a diversion structure, and 

,;!$-5f_r!i' ?..~' '%;;!~ 

200 feet of 84" sewer to direct flow from the)'J! " o ··· J,~~itEl[pto the storage ponds 
would add and additional$ 400,000 to,JI:l.e~c ·· 1s pmject for a total 
implementation cost of approximat~,!¥,1$ry2'1iffii.W~2 .• 

~$~;:~.'-- 't~~, 
It sho.uld be re-emphasized t~at ~mpl~wentati~~ of th~s Op~ion is .really only 
sensible as part of a combmat1on CSQ,,,~outrol Opt1on w1th Option VIII .A. . 
Implementation of this Option with the inte(ltjph of also implemnting Option VII I.A., 
including the added cost~g1$400,00 for modifications to allow the Levee District Pump 
Station to pump Wood Rivet,pso flows into the BP Amoco storage ponds, is 

':· ~,-:~ -·"·-:_-
assumed to be appfOl<illlately';$~ mjJijoh. However, BEFORE Option IV.A. is 

·e-,~ .. , --'·"P"ii;, ___ -·- .,_,.,;;,.;.:, ____ .:'Ji''"-1-
recommended to ~.El a'-jJ:~rtof't~Jl''City's FINAL L TCP, more analysis is 
necessary. ·~I' ·q§, A~P''"''""··· · 

·,~;'}\~~~;!_[;,, ·q,t::~:o 
With re§R.~.<;l.JoOR!jpn''"¥.11.8., in combination with Option VILA., as previously stated 
in thi_s Se~lion'VIJI;,"Qf;thff"L TCP, it was determined that this combination cso Control 
Qpti'on,cwastNOT f~·~!;'i51e, for both technical and economic reasons. 
>-;,~;--. •fc-,·- o;;.;·--, 

([:~t-- '<'iei~3),\ ..... _ -,~),t:~, 
,, (It is Q,\¥suil1@g that the early implementation of Option I.A. and Option IV .A. will very 

:'\l,i)<~JY''be quife¥effective in reducing the "excess" quantity of combined wastewater 
wl;li<:;h must be discharged by the City of Wood River (because the City's capacity to 
tre'at;,,,pnd/or to temporarily-store-and-then-treat, combined wastewater is less than the 
quantity of combined wastewater conveyed from the City's combined sewer system to 
the City's treatment I storage facilities), such that actual CSO discharges by the City of 
Wood River will be reduced to an average of less than four events per year. 

Finally, considering all of the factors and considerations surrounding Option VIII.A., it 
is assumed that this be option would be a "last resort" plan if other improvements 
recommended did not allow the City of Wood River to reach the necessary level of 
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CSO control. This alternative would not only be useful in returning flow to the 
treatment plant at a faster rate, reducing the potential of CSO overflows due to 
insufficient capacity in the storage ponds, but may also be designed to be utilized to 
sorne extent during the month long shut down of the secondary treatment train. This, 
in affect, would reduce the volume of WWTP primary effluent discharged into the 
storage ponds during shut down, possibly allowing enough extra capacity in the 
storage ponds to continue to divert CSO flows to these ponds during the annual 
month-long shut down. 

It is conceivable that the 8 mgd treatment capacity of this proposed "syp~lemental" 
treatment unit may be reduced to some lower capacity after CSO flo,W$!i.have been 

.~-·:-"'"o' "f'iioh-

accurately measured and the other recommendations of this L TC.f~A'ave"llj,\i)en 
implemented. Reduction in the capacity of this "supplemental"· ~featment W~\!Jd also 
reduce the implementation costs of this option. However, f rpos~s of thE\'Wfll;lancial 
analysis (detailed in the next section) it is expected that this · "'"' ~$1i cost ' 
approximately $2.75 million. However, BEFORE this,,~,ption i51lcommended to be 
a part of the City's FINAL L TCP, more analysis is n~~:c~ssary. ""i,&:, 

,,~< ~lJ~t!)l~::e''-~~, 
At the present time, the recommendation o 
CSO control option being recommended 
Option VII I.A. is necessary to achieve a h:~ 
City can feasibly implement. 

END OF SECTION VIII. 

Vlll-19 

·mJ?temei)tJ~g Option I.A. is the only 
ore"'ipaly~~. of Option IV .A. and 

· llof control/cost that the 



IX. CITY'S FINANCIAL CAPABILITIES TO IMPLEMENT CSO CONTROLS 

Financial issues need to be considered side-by-side with environmental issues, in 
determining both the proper CSO control mechanisms to be included in a CSO Long 
Term Control Plan for a community, and the implementation schedule for the selected 
CSO control mechanisms. CSO policy recognizes the financial burden that may be 
placed upon a community; and states that an implementation schedule "may be 
phased based on the relative importance of adverse impacts upon WQS and 
designated uses, priority projects identified in the long-term plan, and on a permittee's 
financial capability." 

There are several indicators of financial capability which are routi11ef u :c;t,for 
evaluating the "financial capability" (available resources) of a ~,?,J\'inunity .. ,Si;!l:(h a 
financial analysis typically involves a two-step approach wh~~lnot OQJY identiflfts the 
impact of wastewater and CSO controls costs on individual h'Op_§el;l.!)lds; but also 
examines the debt, socioeconomic, and financial condition of tne'l?;timmunity. 

~~~?~-;~~-;·~·c,_ ~,~~{i_:-, 
The first phase result is termed the Residential lndicatoi:l;,,whi1~iU\t~ ~econd phase 
results are termed the Permittee's Financial C~].§l~[~[ty ln(Jjg,§ltors''(comprising a total of 
six separate indicators). Using these lndicat~s, theJ;!,, a Fi\i?ncial Capability Matrix 
can be prepared which represents an overaU3flsses§[nent df~the Permitee's financial 
ca pabi I ities. :-fl'~1~::~¢tlt;(:

0·•cs~''fi!J,,ff},'%·'*' 

In addition to these indicators, othef,ifactors Which ~serve to define the current financial 
~·'-''"''- ', """p-~-, •:i:;'?' 

burdens on the residents and the City-phould a[sp be considered, when developing a 
schedule for CSO control implementatioJJ,sch~bling. 

o~~~t-;, -~~f/f?0! 

A. Step 1: ResidenUrl Indicator Deterrnination 

The Residential lnJ,J.i!<etor·~~ap,\Jrestt}e financial impact of the costs of implementing 
'SS"'"'""'Jl"•-- ·-c·t -~. ~-~"-' 

curr_ent an_d prop?S~f~'W~~J£watE;l,~,~reatment and CSO controls on a per household 
bas1s. Th1s ~tlflUires,}Jle .£1~te.r:,.CQ~nat1on of the Cost Per Household (CPH) for current 
and proposed"W.astewl!d~f and"Cso controls, and the Median Household Income 
(MHI) o,t,Le;siderrt~g in''ihfl community. 

~~{.~~~:l~Gi~}ii$~Bi·-'t~"'-~~~~-~-; __ \~,#: 
Sinc~ • .;Jn tHi§,sitUafiorf~~the costs of increased controls for CSO flows would be shared 
among\tbe resj~ents of the City of Wood River, Village of South Roxana, and the 

. ,pVillage of~J;t!§rtfot,d, a weighted MHI was used and applied to the total number of 
i,,,hoyReholds'•~j.lhin the Wood River Wastewater Treatment Plant service area (i.e., 

·'~pJti Villages and the City itself). 

The''resulting value of the CPH and MHI was found to be $263.79 and $42,819, 
respectively. This results in a Residential Indicator of 0.63%, which falls in the low 
burden ranking category. It is important to note that an estimation of O&M costs 
were not included in this analysis due to unknown variables which could significantly 
effect the estimate. However, even if O&M costs were considered to reach as high as 
$500,000 per year, the Residential Indicator would still be below 1%, and would still 
fall in the low burden ranking category. The detailed calculations involved in 
determining the CPH, MHI, and resulting Residential Indicator are shown in Appendix 
CC, along with references for all figures reported. 
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B. Step 2: Permittee's Financial Capability Indicators Determination 

The Permittee's Financial Capability Indicators measure the debt burden, 
socioeconomic conditions, and financial operations of a community. Calculating these 
Indicators requires the determination of: (1) bond rating, (2) overall net debt as a 
percentage of full market property value, (3) unemployment rate, (4) median 
household income, (5) property tax revenues as a percent of full market property 
value, and (6) property tax revenue collection rate for the Permittee. Th~ calculated 
values for each of these six indicators, along with the references for all!Jigures 
reported, can be found in Appendix CC of this L TCP. ,,i;~i", 

·:~V '{~h 

The most recent (2003) bond rating in 2003 by Standard and Rqbh ratin\i.tag~ncy for 
the City of Wood River was reported to be AAA --a "strong·~~~l"~ssifi<::a!ion. The,p,City's 
ov~rall net debt a~~ percentage of fu_ll market value was defeQl;Ji'}.~O'to be 1.45%, 
which also falls w1thm the "strong" rat1ng category (bel~2%) -~"U!;l;e unemployment 
rate in the month of June 2006 for the City of Wood Ri~~i\i~~.~- 5.5%l,t-~hile the 
national average was 4.6%. This shows the unemploy ·· nfrl:!It?.~l")th'e City of Wood 
River to be 0.9% higher than the national avera g I ling · hrn 'ffl'e'"mid-range" rating 
category (±1% of the national average). 

The median household income was fo~-'12. to ~l!~- . o '''El"low the national average of 
$53,195, falling within the "mid-rangeJfafing:,eategory (± 25% of the national MHI). 
Property tax revenue as a percent~g'e~ of fulf''fltark1!t{groperty value for the City of 
Wood River was found to be 0.57"/ci~!;!gain falliQg within the "strong" rating category 
(below 2%). The City's property tax r~~pue c;,g}lection rate was found to be 
approximately 99%, falling within the "strO'tJg~Jating category (above 98%). 

v 
Using a point system w~Zilhf!Ssigns 1 point for a "weak" rating, 2 points for a "mid­
range" rating, and;zf?,j:p"<;>ints foi:t,fl "str~J;Jg" rating, for each of these six indicators, the 
average of the sco~e]''dbtb~ si~~~w:tidttors (i.e. the Permittee Financial Capability 

'f-c't:-, ~"'":<:•!;'"'•;, ,;,;,;;"?" 

Indicator) waJi}Ound' }2·:,{);·swliich is classified as strong. 
~"'(~~-,,_ --,~"'-

-~~&\~ . .-. 
C. .tJ.Q.~.nciali~fPag!lity Matrix Preparation 

-·~;~;;~:s~~$~~t;;~{;~~~}::~,A~h-- '"~~ 
By inp,U,ttirigttl:le calculated Residential Indicator Ranking and the Permittee Financial 
.,~apa6iliJylndi!:~tors Ranking into the Financial Capability Matrix, the relative level of 

c'..C:financian)·Qrpen'i:placed upon the City and its residents as a result of the costs 
·~-,.as~gciated'\iiiih implementing a particular CSO Long Term Control Plan can be 
'i~~termined. The Financial Capability Matrix can be seen below, and the level of 
boh:J~n for the City of Wood River using the Residential Indicator Rating and the 
Permittee Financial Capability Indicators Ranking developed in the previous sections 
reveals that the CSO controls chosen for implementation will be a low burden on the 
citizens of the City of Wood River. 
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FINANCIAL CAPABILITY MATRIX FOR THE CITY OF WOOD 
RIVER, IL 

Permittee Financial 
Capability Indicators 

Rating 

(Below 1.5) 

(Between 1.5 and 
2.5) 

(Above 2.5) 

Residential Indicator Ranking 

Low 

(Below 
1.0% 

Med·um 
Burden 

Medium 
(Between 1% and 

2% 

High 
Burden 

Low Medium 

Burden Burden 

Low 

D. Other Financial Considerations 

High 

(Above 
2% 

High 
Burden 

Although the City of Wood River collects perty tax revenue of only 0.58% of the 
full market property vall(~. property owners ay additional property taxes which go 
toward funding other entiti~ such as he St. Louis Regional Airport, Lewis & Clark 
College, the City Cl(?lYQod R1v r Lib ary, Wood River Hospital, Madison County, East 
Alton-Wood Rive~ 1i9h hoot, ood River Road and Bridge fund, East Alton School 
District, and ' artfor -W d ~er School District. 

Tax Code 157 
Tax Code 158 
Tax Code 166 
Tax Code 479 

8.74% 
10.81% 
10.07% 
10.07% 

It is Important to note that these percentage rates are based on assessed property 
value and not full market property value (and thus, can not be directly compared with 
the reported value of 0.58%). The portion of the property tax revenue which the City 
of Wood River is entitled only accounts for 1.47% of the total property taxes collected. 
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Assuming that the average property tax rate is the same as the average of the four 
tax codes presented above (9.92%), the overall property taxes collected from the 
residents of the City of Wood River as a percentage of full market property value 
would be 3.3%. This adjusted value of 3.3% falls within the "mid-range" rating, 
carrying a capability point value of 2. Re-evaluation of the resulting Permittee 
Financial Capability Indicators Rating produces a value of 2.5, which alters the rating 
to "mid-range". 

It is important to note, however, that the actual amount of property 
a percent of full market value is not only a function of these various 
imposed on the residents, but also of the overall area that each 
levied in, as well as the distribution of the population and the 
property contained within these areas. The upper limit of 
taxes collected as a percent of full market value most likely 
residents within the area subject to Tax Code 158. nPrrP•ri'ti>r 
collected as a percent of full market property value wrii'ilfi,,~ "''nni'fixim::,fplv 

Although this 3.6% value does not further alter the 
limit of this rating category's range (4%). 

Another factor which has had great River's financial ability 
to fund its wastewater treatment operations reement with BP 
Amoco through which the City BP Amoco's facilities. This 
agreement, originally adopted in treatment units to the City of 
Wood River to improve the capacity, to make it able to 
handle the City's domestic I as Amoco's wastewater. The 
contract between BP Amoco and the River ensures that BP Amoco 
retains the sole usage rigJ:Jts to 2.6 MGD wastewater treatment plant capacity 
(or 949 MG per year) throug]1 the condition that BP Amoco pays for the entire 
2.6 MGD capaci%~1:!,ether 'ifil~,.utili~~~'bY BP Amoco or not. 

1

~~'i¥~)~\1~'·: ~~\~~-t!J''i' 
Through this .• ~ontracJ,,th~lCity;,j§.'guaranteed constant revenue from BP Amoco to pay 
for wastewater.j,lJ~atm~pt~operating and maintenance expenses, and this is reportedly 
the maipJeason''~tJy sewer rates have not been raised in recent years. However, the 

-''"-"\_<'--' ,__ -~:;'-1;_~ ~~-

reneyval;~f;thi~,£~P,t~~~~~as recently negotiated; and, on the request of BP Amoco, 
was"q~Jy ei\t~ndelNoitla three year period (the shortest time frame for which the 
.q,riginal!~wee~ent stated that the contract could be renewed, after the initial 20 year 

;"ii!ferm expir~_g). 'f!perefore, it is uncertain as to whether this source of revenue for the 
· .· City~pf WooCt1~iver will continue to be available after this current three-year contract 

'~-~pkes, as BP Amoco may be interested in renegotiations. 
''<l1b., 

E. ··'";'>Capital Funding Options 

The basic options available to municipalities and other public sector entities for 
funding infrastructure capital improvements include: bonds, grants, loans, public I 
private partnerships (i.e., privatization), and others (e.g., "pay-as-you-go"). 
The potential usefulness of each of these options for application by the City of Wood 
River to the funding of the capital improvements recommended by this CSO L TCP is 
discussed in the text that follows. 

IX-4 



Bonds 

Bonds are promissory notes issued (sold) by governments (state and local} and quasi­
governmental entities (e.g., public school districts) to raise funds for projects to 
construct long-term facilities, of all types (government centers, firehouses, bridges, 
etc.) which require a relatively large amount of capital investment. Such bonds have 
fixed, long-term payment schedules (often 20 years or more) over which the bond­
holders are repaid by the entity that issued the bonds. 

In the public sector, bonds are further sub-divided into two types­
bond-issuing entity chooses to generate the money needed to 
Revenue bonds are generally "backed" by service charges or 
of the facility which the bonds were used to construct. 
bonds are, in contrast, "backed" by taxes levied by the borl<li<J~stJII 
who live in the taxing district (or city limits) of the bond-issui 'n''"n'""' 
users of the facility. 

While GO bonds are viewed as the more secure m<>::.n• ><mn<>rmn"' potential 
'::lnnnt be counted 

most local governments 
purchasers of local government bonds (main 
on to generate sufficient revenue to repay 
now can only issue GO bonds following a 
taxing district- which is very often a di 
governments now also require voter·"'. ·,f'i.i'll'i'f(·,."' 
revenue bonds are considered by. ·· · 
the debt for capital improvements; u'<!,.f'L'""' 
be faced with repaying that debt; r::.tt'"'"' 
may or may not use the indebted f::.,ilihr 

Grants 
--0\L, ,,,, 

residents of their 
'lllt;JowevE~r. many local 

o::a'""" in user fees. Nevertheless, 
blic!}to be a fairer means of "servicing" 

of the indebted facility will 
idents within a taxing district who 

,~~·~[,5,-_,___ _ -'W0,,__ _,.-lifo'?· 
Many municipalities~av~~RLior"El~e~rlence with grants (i.e., matching funds awarded 
to those muf!jSipalitie~, bXiheJ[Jt98'ral or state governments, usually based on need 
and the severity,,pf a gr;:~ntee's problems) which they received during the 1970's and 
early 1 ~§Q'~ for'tli~,con~truction of wastewater treatment facilities or other 
infrastroqt~recpcoje.~t§+ ~tone point, the federal government was providing 90 percent 
of a proje.cHs.cost"tCiilaJmunicipality as a grant, provided that the municipality could 

•. .efovide\9~ ?Eir;u~ining 10 percent). Over time, however, the federal "share" was 
,,}:reduced,'·E!sJesser and lesser amounts of potential grant money was appropriated by 
s0\;.oCopg'tess; 'ufitil, in the mid-1980's, the federal grant program was eliminated entirely. 

_,,~~~;pv'· -" 

~:Y~)?tively limited amount of grant funding is still available- primarily to 
economically-disadvantaged communities - through some state governments and/or 
quasi-governmental agencies (such as the Community Block Grant Development 
program, Rural Development Administration, the Economic Development 
Administration, and others). Essentially, however, the direct federal grant program 
was replaced by the State Revolving Fund (SRF) subsidized, low-interest loan 
program for funding of wastewater and drinking water improvements. This SRF 

IX-5 



program's "seed money" is furnished by the federal government to the states, and the 
states actually administer their own individual SRF loan program, with oversight 
provided by the US EPA. 

Loans 

While the above-described SRF (State Revolving Fund) loan program is presently the 
most widely-used type of loan for funding wastewater and drinking water capital 
improvement projects, there are certainly other types of loans available to public 
sector borrowers- private bank loans, non-SRF state-subsidized loan 'hd others. 

Obviously, the major difference between these loan programs is the rcest rate 
'-*' ~;, 

charged to the borrower by the lender. By far, even in times s~~ffl"'as these~.i;!en 
credit is readily available from private lenders at very reasoQijJlile terrQs, the 1()\13st 
interest rate form of loan available is the low-interest SRF lo~tii~,T~Q:~ally, the SRF 
interest rates are tied to the prime interest rate in effec~"~t any g1~(n time; but, 
because of the state I federal subsidies and the "backiti~~<&I.!re lol:(!jJ,,!JY the credit­
worthiness of the municipality and the state, the SRF irlferesfl,liatejs~typically 

~:e t-:rrc-pc'S'P~, 

"adjusted" to be ~nywhere from 4 to 5 point_s b,~9l!;{~~~at p~·'Ye"lnterest rate- meaning 
an effective loan Interest rate to the borroWI!;jg!limunl~palltYllf between 1.5 and 2.0 %, 
typically. Also, because of the revolving nall:Jre ofti)j'tloan 'R.r:.ogram (wherein future 

"'''""-·- ;'·'if:_c''''"· "-~~--""' , - >e~ 
loans are constantly being re-capitaliz~£ ~Y th'e.;~;~~pir}lmentJio'f principal and interest 
from prior loan recipients), the amoqi~Jfof•'m~~ey~.~ailable to states to loan out to 
municipalities remains relatively la[~e", from ye~r-fci~¥,5lar. 

~~~'::- ~,~ '" 

Certainly, the SRF loans have signifid!nt"conditions" attached to them (procurement 
'<;.>-~-;; &'1' 

requirements, strict required accounting·praqtices, equal opportunity employment, 
prior approval of construJ;;tion plans, and sd\t"n), much like the former direct federal 
grants program had; howe'~er, SRF loans remain a VERY attractive method of 
financing for munigip<;~l wasfi:!~?ter C!.Gl:l drinking water capital improvement projects. 

Privatization "' "~~~,,.~J~51'r•· •;•
5
.''-'!c!c"JiY 

---~Bi"-- ~~1Zt4fL;3-_..- _,~~", 

This is $J,,J.elativJY~$pew~!irancing concept within the wastewater and drinking water 
field~. wfjgfeiti,;J~Y~!I~~?rt'tl· private entities effectively form a "partnership" through 
whic~:~yva§t~yvate'f''o~!~rinking water facilities (or even other municipal infrastructure 
j[lprolli:l:rperits:Much as prisons, libraries, etc.) can be designed, constructed, and 

.;! bpe~~;ea~~~Jiit.~ 
'lUbe most common form of such privatization partnership in the wastewater I water 
inl:ly::;try involves the private entity agreeing to some combination of arrangement( s) to 
desi'g{); construct, own, and operate a given facility needed by a municipality in 
exchange for the right to lease that facility back to the municipality (for an annual fixed 
fee or volume-related user charge) for the purpose of meeting its wastewater 
treatment I disposal or drinking water treatment I distribution obligation to the 
municipalities residents. 
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There can be certain legal complexities to the formation of such public I private 
partnerships, and the municipality must be willing to cede nearly all of the control of 
the design I construction I operation process to the private partner (which can be very 
difficult for those communities that have always controlled these functions themselves, 
in the past). 

However, for municipalities which find themselves with no other realistic means for 
financing wastewater, drinking water, or other infrastructure systems that they 
desperately need (or, which are being mandated by regulatory authoritie?), 
privatization may provide the only realistic financing option. Privatizati.@nlhas also 
become a much more commonly-used financing method for munici~~!~~~,S over the 
past 15 years, as the federal tax treatment of such "deals" made rivatiiaf n a very 
attractive investment for the private sector. 

Other Options 

Chief among the other capital project funding options (~!uc~~ spe~L(ll assessments, 
sales tax increases, etc.) available to public sector entities iS"'~I,gpncept referred to as 
:·pay-as-you-go". With this approach, the munj~l~} ty'1f!~.!Y''intfltates a significant 
mcrease m the u~er fees (serv1ce ch~rges) -~~~h aria_lreq,~ 1n placet? offset the 
costs to the municipality for ownership I ope~at1on ~~li:!ten~ce of the1r ex1stmg 
wastewater collection I treatment or drinking 'Wc;~t~P:fre'1:!l:rrfe_nf I distribution facilities, 

- '.\''""!<•· ~"JO!"!$' 

based on each resident's actual usa . · "f•t '"facilities. 

'~ The amount of that increase in user4~,E(S is sp · ,£;jfica.liy calculated to match the 
additional cash flow which that municiP:lllity willfr'feed in order to pay a consultant to 
design, a contractor to construct, and th~(wuo1eipality to operate I maintain whatever 
additional (or replaceme.n.!) facilities are re(jufred. Ideally, this user fee (rate) increase 
should be instituted at le~S.1>6 months (and possibly one or even two years) prior to 
the time when the,~~Q-ti_cipatEfd~~?diti_£!,Q'al cash needs to begin "flowing", so that the 
municipality will ha\~""'tih!,l~toJ? ol'i~_nrl"'that additional rate payer revenue. The other 
very importapt reaso foGfi.mpJy!Ile'nting a "pay-as-you-go" rate increase well in 
advance of tti'&~.c;~ctual .• if~d foi"H1e new facility expenditures is so that the rate 

"ii'"'it 

increas51pan be'"q4.[ck ••. ,djusted (after being instituted) to account for residents' water 
conse!"Vf:&on~me.?~UJ;~s"l:P reduce their total user fee paid, which will typically be 
impiEtiJ;lenle!;tbY8'8ffi~residents in the face of such a significant increase in rates . 
. ¥')1hen't~i9 oct,~.(S, the rate increase may well have to be increased even Slightly more, 

t~~ih order to~J;!JaKelsure that the actual use of the facilities does, in fact, generate the 
"'# t ~amount~J needed additional revenue. 

Financial Summary and Conclusions 

The assumed cost of implementing this CSO L TCP of nearly $8 million will be a 
significant expense to the City of Wood River. The financial analysis presented in the 
sections above reveal that, by USEPA definition, however, this amount of capital 
expenditure for the City should result in a "low burden". This is mainly due to the fact 
that there is currently no reported annual debt services associated with the current 
WWTP operations. This situation is assumed to have developed from the steady 
payments received from BP Amoco for the treatment of the facilities wastewater, 
irrespective of the amount of flow which is actually treated. 
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Even though the USEPA-defined financial analysis results in a "low burden", the 
analysis revealed that the City's current sewer rates will need to increase by 
nearly 65%, or $100 a year, to an average sewer bill of $221month. -----G. Data Period Analyzed 

Due to lack of rainfall events of sufficient intensity I duration to produce combined 
sewer overflow (CSO) discharges from the City of Wood River's sewer system, the 
effort to complete this CSO Long Term Control Plan (L TCP) had to be by 
several months beyond the originally-anticipated completion date of .. 2006. 
As a result, data I information was originally gathered and · this L TCP 
during the first few months of 2006, generally covering the ry 2002 
to December 2005 (where such a span of historical for a 
given parameter). 

The effort to prepare this L TCP was ultimately 
wet weather events, to the point where data for the 
become available, for many of the parameters c:v.,•u'""'u. '"""~,,··.it was determined 

hi'tri'Pfi·tc: to be gained 
2006 (in order to "refine" 

~'t~~#i,',vf>;:,,r.;; 2002 through 2005 

by City staff and Horner & Shifrin personnel 
from an effort to gather and analyze this 
the analysis I conclusions obtained 
data) was far outweighed by the cost 

For that reason, even though 
from year 2006 has been incl 
not believe that further analysis of 
from the analysis of the years 2002 
enough to alter the COQ.~Jusions reached I 
2002 through 2005 datif• . . 

END OF SECTia1~''1X••· 
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X. POST-IMPLEMENTATION COMPLIANCE MONITORING PROGRAM 

Obviously, a key element of any community's CSO Long Term Control Plan must be a 
thorough, accurate program for monitoring their combined sewer system- following 
the implementation of the improvements to that system recommended by the L TCP -
in order to assure all concerned parties that the actual operations of the improved 
system are in compliance I conformance with all regulatory requirements, and to 
provide the community with documentation of that compliance. 

A. General Considerations 

Federal CSO Control Policy will dictate much of the "contents" of,;ln appr!;lpriate 
compliance monitoring program which should be put into place;dfthe Citywarl!yvood 
River. in order to achieve the above-outlined objectives- in. "'l?ms o!,,tpe typ:'s~f 
parameters to be monitored, and the frequency of monitoring hati!Policy states that 
the compliance monitoring program is intended to " ... -):;Eirify co· .ifi~nce with water 
quality standards and protection of designated uses in\t,lets.Ji;,l:')am'~~-~eiving the CSO 
discharges, as well as to ascertain the effectiveness of' · ·. • · i'rols 
implemented." 

It should also be noted that the Federal CS~,-fzton . _Qiic ,,rovides that" ... if 
adequately supported by data and analy~es frf - iance monitoring program or 
other such programs, u_SEPA guide,~.~-es1¥8'Q:g~~ :"~"""· !ations provide sta~e regulatory 
agencres wrth the flexrbrlrty to adaRt~tflerr WatE;lJ;_Qua_J!)Y Standards and rmplementatron 
procedures to reflect site-specific cof:l(j_itions (ir'1fluding those related to CSO's) which 

'Z<;'J\0, """'"' 

can not effectively be controlled ... ln"aq£1ition~He regulations ... specify when and 
how designated uses of streams may be'<'rJ;r,p,gjfi"ed." Thus, a properly managed 
compliance monitoring p.[ggram could (uncl'e~f certain circumstances) provide the 
means whereby a non-c2>l!~g,lying community could petition the state regulatory 
agency to modify tll.~.-sonstrai[J,ts im[Jgsed on their CSO discharges by Water Quality 
Standards and/or f~~''de§Jgnate~,_yffi"W( s) of the stream receiving those CSO 
discharges. ·- · ·F- - ",r 

~ti,~~ 

The NP.I;:I.§S PerfQjt_is~'Q-~d by I EPA. regulating the effluent discharge limitations for 
the wast~'0;'atE;(%!fEi~!m~11t·plan (and related CSO discharges), will also establish 
certain requir~d-efements of this compliance monitoring program. 

~<':%· .. ·. -w~~-?·,'.·,··,.·_,--;,,,. -~;,:;;\ ,~, " 

·'":!The overall, tru'eieffectiveness of any plan can usually be determined more readily 
'\-thancan the.E)ffectiveness of individual components of that plan. This means that the 

t.;f!;CP compliance monitoring program should be designed to both measure 
effE;ctiveness and to provide accountability. 

The compliance monitoring program elements (such as a map showing monitoring 
locations, a spreadsheet for recording the frequency of data being obtained from 
those locations, a list of parameters to be monitored, the recorded values of those 
parameters for each monitoring event, and a plan for QA/QC of the data obtained 
from conducting the monitoring) should be identified in a form similar to the sampling 
plan developed for obtaining the data needed to prepare this L TCP. 
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B. Proposed Compliance Monitoring Program Specifics 

It is recommended that the City of Wood River conduct the basic elements of the 
compliance monitoring program presented in this L TCP both during and after 
implementation of the improvements to that system recommended by the L TCP. The 
monitoring performed during implementation will serve to provide a "baseline", for later 
use in comparing the results obtained from conducting the monitoring program after 
implementation in order to assess the actual numerical benefits to and improvements 
in the aquatic environment which have resulted from implementation of the 
improvements to that system recommended by the L TCP. 

In addition, the bi-annual evaluation of the City's continuing comg!ia ce v./4llJ the Nine 
Minimum Controls (as described in Section VII. of this L TCP) ~it'old also DE!~. 
conducted in conjunction with the City's other compliance /~itorin rogra;'/t"' 
activities. 

END OF SECTION X. 
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XI. PROPOSED SCHEDULE FOR IMPLEMENTING THIS CSO L TCP 

USEPA's published guidance documents for use by permittee's in developing CSO 
Long Term Control Plans clearly acknowledge that financial issues need to be 
considered, side-by-side with environmental issues, in determining both the proper 
CSO control mechanisms to be included in a CSO Long Term Control Plan for a 
community, and the implementation schedule for the selected CSO control 
mechanisms. 

A. General Considerations 

Federal CSO policy recognizes the financial burden that may be place gpn a 
community in the course of controlling CSO's; and states that 3~g1fmplemelit~tion 

"''~ ~ schedule" ... may b~ phased based o~ the r~lativ~ importarwtof adj:~rse imp-<tcts 
upon WQS and des1gnated uses, pnonty proJects 1dent1f1ed In~ , e , · g-term plan, and 
on a permittee's financial capability." 

Section IX of this L TCP document defines the financial 
River, with respect to the City's regulatory 
CSO discharge which periodically ema 

City of Wood 
single point of 

sewer system. 

Given the significant expenditure of of Wood River will have 
to commit (in order to implement ative(s) recommended in the 
L TCP which will ultimately be a to the above-defined 
financial capability of the City of evident that an 
implementation schedule based on performance (and cost) of 
implementation over a several-year needed. In fact, federal CSO Control 
Policy recommends thatfs,ignificant co should be given to the community's 
financial capability when dE!y,eloping a CSO L TCP implementation schedule. 

~---- $;-

The federal CSO d~ritrqL!;p;~~!gis,O'~~~commends that a phased implementation 
schedule for&(SO L t&:P',~fcons,iifer the relative importance of adverse impacts on 
water quality si<;JLJdard{:uand designated uses of the stream(s) receiving cso 
discha~9gs. In p'ar;ticui~c those elements of the CSO L TCP which are designed to 
reduce'l~~jimiQ.CJt~{)§O;s'discharging to sensitive areas and/or which cause use 
impaiu;nerit.)>~oulcFtJe•performed as early as possible in the phased implementation 
scheddie. '~(:~;., 

,·;~~f s;"9br~~~7lri;;~~d River's case, there is only one point of discharge (outfall) and all 
<qt;tlh'e recommended CSO control options are designed to reduce I eliminate CSO's 

disQI}arging to sensitive areas and/or which cause use impairment. For this reason, 
the phasing of the implementation schedule for Wood River's CSO L TCP will be 
based almost exclusively on financial capability considerations and the technical 
relationship (proper sequencing) of related components. 
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Obviously, implicit in the development of any phased implementation schedule is the 
need to set priorities. For example, if funding is the most significant issue, the least 
expensive control option to implement might well be assigned the highest priority and 
be scheduled earliest in the overall implementation schedule. On the other hand, if 
developing public support for the CSO L TCP plan is considered critical (so that the 
municipality's residents will favorably view the necessary rate increase), then those 
control options which would be expected to produce visible, positive water quality 
impacts might well be the options to implement first. 

B. Proposed Phased Implementation Schedule "if!,(~,:· 

Also, given the fact that City's NPDES permit for the WWTP, whifhVnorm~UY treats the 
combined sewage flows from the City of Wood River (but whic"l;l£~f<periene!3'$":. 

, .... Jp- ~w-~-, 

overflows during wet weather periods when the combined S\J,\'\fage flqw to the'\11(WTP 
exceeds the WWTP's treatment I hydraulic capacity), is curr~ltt!y im:tffe process of 

-{'!'""' --:'"'~-
renewal- as well as the fact that NPDES permits typi<;£.11y have'~'t;:term" of 5 years- it 
was also clearly evident that phased implementation s'C.~~!11Jit:! for"t~js L TCP should 
not have a total duration exceeding 5 years. OtherwisJt4the'\~¥;-"c£Jia find itself in a 
non-compliance situation when its WWTP's "n~:t(;t~.{'DE~1~ermlrWas issued in 2012 . 

. --~tV' ~ \;~ . 
For these reasons, then, the Gannt-chart pr~~ent~l;!,l'.O,q.,.!he f9Jiow1ng page represents 
the 5-year-total-duration, phased implernentatieo.£sch'eaule;i.which was developed for 
the City of Wood River to accomplistvin"fOifill (i~'lt f the recommendations of this 
CSO Long Term Control Plan. 

END OF SECTION XI. 
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CITY OF WOOD RIVER, ILLINOIS 
IMPLEME~' ATION OF LONG-TERM C,.S.O. CONTROL PLA 

ID TASK DESCRIPTION 

~---1 

f-----=-----1 

1--::--:-~ 

Obtain Final Approval of Long-Term CSO Control Plan From USEPA 

C.S.O. CONTROL OPTION I.A 
Obtain Needed Add'l Data on Project's Field Conditions (Geotech., Survey, etc.) 

Develop Prelim. Design of Physical Improvements - OPTION I.A. 

Submit Prelim. Design Documents to City & USEPA Staff for Review 

Obtain Review Comments on Prelim. Design Documents 

Perform Final Design I Prepare Constr. Docs. (Plans & Specs.) for Improvements 

Assist City to Develop Plan for Operations During Construction of Improvements 

Submit Final Design & Constr. Documents to City & USEPA Staff for Review 

Obtain Review Comments on Final Design & Construction Documents 

lncorp. Review Comments I Finalize Constr. Docs. for Improvements 

Assist City in Obtaining Contractor Bids for Construction of Improvements 

Assist City in Awarding Construction Contract to Selected Bidder 

Assist City in Monitoring Constr'n of OPTION I.A. Improvements by Contractor 

Assist City in Placing Improved Facilities into Operation 

C S.O CONTROL OPTION IV A. 
Obtain Needed Add'l Data on Project's Field Conditions (Geotech., Survey, etc.) 

Develop Prelim. Design of Physical Improvements - OPTION IV.A. 

Submit Prelim. Design Documents to City & USEPA Staff for Review 

Obtain Review Comments on Prelim. Design Documents 

Perform Final Design 1 Prepare Constr. Docs. (Plans & Specs.) for Improvements 

Assist City to Develop Plan for Operations During Construction of Improvements 

Submit Final Design & Constr. Documents to City & US EPA Staff for Review 

Obtain Review Comments on Final Design & Construction Documents 

lncorp. Review Comments I Finalize Constr. Docs. for Improvements 

Assist City in Obtaining Contractor Bids for Construction of Improvements 

Assist City in Awarding Construction Contract to Selected Bidder 

Assist City in Monitoring Constr'n o OPTION IV.A. Improvements by Contractor 

Assist City In Placing Improved Facilities into Operation 

RE=COMMENDED C.S.O. CONTROL OPTION VIII.A. 
Obtain Needed Add'l Data on Project's Field Conditions (Geotech., Survey, etc.) 
Develop Prelim. Design of Physical Improvements - OPTION VIII.A. 

Submit Prelim. Design Documents to City & USEPA Staff for Review 
Obtain Review Comments on Prelim. Design Documents 

Perform Final Design I Prepare Constr. Docs. (Plans & Specs.) for Improvements 

Assist City to Develop Plan for Operations During Construction of Improvements 

Submit Final Design & Constr. Documents to City & USEPA Staff for Review 
38 Obtain Review Comments on Final Design & Construction Documents 

39 lncorp. Review Comments I Finalize Constr. Docs. for Improvements 

Assist City in Obtaining Contractor Bids for Construction of Improvements 
41 Assist City in Awarding Construction Contract to Selected Bidder 

42 Assict City in Monitoring Constr'n of OPTION VIII.A. lmprovementc by Contractor 

·'3 Assist City in Placing Improved Facilities into Operation 

H & S,lnc. 
05/02/07 
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